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(54) OPTICAL PATH DEFLECTOR 

(57)Abstract 

PROBLEM T O BE SOLVED: To speed up an optical 
path shifting motion by an optical deflector whose 
configuration is facilitated and to improve reliability by 
suppressing occurrence of an alignment defect caused 
by repeated use. 

SOLUTION: In the optical path deflection element 1, a 
liquid crystal : layer 3, which is filled between a pair of 
transparent substrates 2, 2 wjth homeotropic alignment 
layers 3 on the insides thereof and forms a 
homeotfopically aligned chiral smectic C phase, is made 
to contain a monomer etc. of a polymer material and is 
maintained at a temperature of smectic A phase 
, fo^mation of th,e Jifluid crystal layer 5 so as to control 
the molecular ^orientation. Furthermore, after a fibrous 
or network texture 5b composed of the polymer 
material is formed by photopolymerization, the liquid 
crystal layer is cooled to a temperature of chiral 
smectic C phase formation. Thereby disturbance of 
liquid crystal molecules does not occur even when the 
liquid crystal layer 5 is thick. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Have the following, switch an orientation direction of a liquid crystal element by the change of 
the direction of a driving electric field applied to this electrode pair, and a slope direction of an 
optical axis over a layer normal of said liquid crystal layer is switched, An optical path deflection 
element, wherein said liquid crystal layer contains an organization of fibrous or mesh shape in 
an optical path deflection element to incident light to sard substrates face which switches an 
emitted light way from said substrates face. 
A substrate of a transparent couple. 

A liquid crystal layer which can form a chiral smectic C phase which makes a homeotropic 
orientation with which it filled up between these boards. 

An electrode pair which forms a driving electric field in the direction parallel to said substrates 
face in this liquid crystal layer. 

[Claim 2] 

An optical path deflection element characterized by thickness of said liquid crystal layer being 
not less than 10 micrometers in the optical-path polarizing element according to claim 1. 
[Claim 3] 

An optical path deflection element, wherein said optical axis at the time of a non-electric field 
inclines in the direction of a driving electric field to a layer normal of said liquid crystal layer in 
the optical-path polarizing element according to claim 1 or 2. 
[Claim 4] 

An optical path deflection element currently forming in an optical-path polarizing element of any 
one statement of claim 1 thru/or 3 when said organization polymerizes by a 
photopolymerization initiator in either [ at least ] a monomer or a prepolymer. 
[Claim 5] 

An optical path deflection element to which a liquid crystal layer which includes said 
organization in the optical-path polarizing element according to claim 4 is characterized by light 
transmittance in the case of said photopolymerization being not less than 80%. 
[Claim 6] 

An optical path deflection element, wherein said organization makes it polymerize in a 
temperature region which shows a smectic A phase which makes a homeotropic orientation in 
the optical-path polarizing element according to claim 4 or 5. 
[Claim 7] 

In the optical-path polarizing element according to claim 4 or 5, said organization, An optical 
path deflection element making it polymerize where an AC electric field is impressed in the 
direction parallel to said substrates face in said liquid crystal layer, it cooled from temperature 
of a smectic A phase to temperature of a chiral smectic C phase and said AC electric field is 
impressed. 
[Claim 8] 

An optical path deflection element, wherein said organization makes it polymerize in the optical- 



path polarizing element according to claim 4 or 5 where a direct-current electric field of a 
different direction from the time of optical deflection operation is impressed in a temperature 
region which shows a chiral smectic C phase. 
[Claim 9] 

An optical path deflection element which carries out the feature of said organization having a 
liquid crystaliinity skeleton as a substructure in an optical-path polarizing element of any one 
statement of claim 1 thru/or 8. 
[Claim 10] 

An optical path deflection element, wherein said organization is polymerized and formed in liquid 
crystaliinity di(meth)acrylate with a methylene spacer between a liquid crystal frame and two 
acryloyloxy groups in the optical-path polarizing element according to claim 9. 
[Claim 11] 

An optical path deflection element, wherein said organization is polymerized and formed in liquid 
crystaliinity (meta) acrylate with a methylene spacer between a liquid crystal frame and one 
acryloyloxy group in the optical-path polarizing element according to claim 9. 
[Claim 12] 

An optical path deflection element, wherein said organization is polymerized and formed in liquid 
crystaliinity (meta) acrylate without a methylene spacer between a liquid crystal frame and one 
acryloyloxy group in the optical-path polarizing element according to claim 9. 
[Claim 13] 

An optical path deflection element having a polarization direction control means which sets up a 
polarization direction of incident light to said optical path deflection element in the direction 
parallel to a direction which projected said optical axis on a substrates face in an optical-path 
polarizing element of any one statement of claim 1 thru/or 12. 
[Claim 14] 

A polarization plane rotation means to rotate a plane of polarization of emitted light of said 
optical path deflection element in the predetermined direction in the optical path deflection 
element according to claim 13, having the 2nd optical-path polarizing element that makes 
incident light emitted light after polarization plane rotation — said optical-path polarization 
means — this — an optical path deflection element being arranged and becoming so that a 
liquid crystal layer normal line direction of the 2nd optical path deflection means may be 
abbreviated-coincided and an electric field direction of both optical path deflection means may 
become a predetermined angle. 
[Claim 15] 

An image display element which has an optical path deflection element of any one statement of 
claim 1 thru/or 14 and in which two or more controllable pixels arranged light in two dimensions 
according to picture information, A light source and a lighting system which illuminate an image 
display element, and an optical apparatus for observing an image pattern displayed on an image 
display element, By displaying an image pattern in the state where a display position has shifted 
from a display driving means which forms an image field in two or more subfieids divided in time 
according to deflection status of an optical path for every subfield. An image display device 
carrying out multiplication of the pixel number on appearance of an image display element, and 
displaying it. 
[Claim 16] 

Carry out parallel arrangement of the substrate of a transparent couple at the predetermined 
intervals, and an electrode pair which forms a driving electric field in the direction parallel to 
this substrates face is arranged, In a manufacturing method of an optical path deflection 
element which forms a liquid crystal layer which can form a chiral smectic C phase which makes 
a homeotropic orientation between these boards, A manufacturing method of an optical path 
deflection element characterized by polymerizing by a photopolymerization initiator in either [ at 
least ] a monomer or a prepolymer after said liquid crystal contained a monomer or a 
prepolymer, poured in this liquid crystal between said substrates and has formed a homeotropic 
orientation state. 



[Claim 17] 

A manufacturing method of an optical path deflection element, wherein transmissivity of said 
liquid crystal layer when performing a polymerization by said light in a manufacturing method of 
the optical path deflection element according to claim 16 is not less than 80%. 
[Claim 18] 

A manufacturing method of an optical path deflection element polymerizing in a temperature 
region which shows a smectic A phase in which said liquid crystal layer makes a homeotropic 
orientation in a manufacturing method of the optical path deflection element according to claim 
16 or 17. 
[Claim 19] 

In a manufacturing method of the optical path deflection element according to claim 16 or 17, 
where an AC electric field is impressed in the direction parallel to said substrates face in said 
liquid crystal layer, A manufacturing method of an optical path deflection element polymerizing 
where it cooled from temperature of a smectic A phase to temperature of a chiral smectic C 
phase and said AC electric field is impressed. 
[Claim 20] 

A manufacturing method of an optical path deflection element characterized by polymerizing 
where a direct-current electric field of a different direction from the time of optical deflection 
operation is impressed in a temperature region which shows a chiral smectic C phase in a 
manufacturing method of the optical path deflection element according to claim 16 or 17. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to the image display device using the optical path deflection elements and 
optical deflection devices into which the direction of light is changed with an electrical signal 
and these optical path deflection elements, or an optical deflection device. An optical path shift 
element is used for electronic display devices, such as a projection display and a head mount 
display, etc. 
[0002] 

[Description of the Prior Art] 

The term used in this specification is defined in advance of explanation of conventional 
technology. 

An "optical path deflection element" means the optical element which emitted light is shifted in 
parallel, or the optical path of light is rotated with a certain angle to a deviation, i.e., incident 
light, or can switch an optical path combining the both with the electrical signal from the 
outside. In this explanation, the size of that shift shall be called a "shift amount" in the optical 
path deflection by parallel shift. An "optical path deflection device" means the device which 
deflects the optical path of light including such an optical path deflection element. 
[0003] 

The image display element which arranged two or more controllable pixels for light in two 
dimensions with the "pixel shift device" according to picture information at least, The optical 
member for observing the light source which illuminates an image display element, and the 
image pattern displayed on the image display element, It has an optical deflection means deflect 
the optical path between an image display element and an optical member for two or more 
subfields of every by which the image field was divided in time, The optical path deflection 
means in the image display device which carries out multiplication of the apparent pixel number 
of an image display element, and displays it by displaying the image pattern in the state where 
the display position has shifted according to the deviation of the optical path for every subfield 
by the optical path deflection means is meant. Therefore, it can be said that it is possible 
fundamentally to apply the optical path deflection element and optical path deflection device by 
the above-mentioned definition as an optical path deflection means. 
[0004] 

the former — an optical path deflection — an element — it KH- 2 P0 4 (ing) (KDP) and as an 
optical element, NH 4 H 2 P0 4 (ADP), LiNb0 3 , A big material of the first electrooptic effects 
(Pockels effect), such as LiTa0 3 , GaAs, and CdTe, The acoustooptics device using materials, 
such as an electrooptics device using a big material of the second electrooptic effects, such as 
KTN, SrTiOg, CS 2 , and nitrobenzene, glass, silica, TeOg, is known (for example, nonpatent 
literature 1 reference). In order for these to obtain the general sufficiently big amount of optical 
path deflections, it is necessary to take long light path length and, and since material is 



expensive, the use is restricted. 
[0005] 

on the other hand, the optical path deflection using a liquid crystal material — an element — 
the optical element is also proposed [ various ], and when several of the examples are given, 
there is an example of a proposal as shown below. 

For the purpose of reducing the loss of the light of a light space switch, the optical beam shifter 
which consists of an artificial birefringent plate is proposed (for example, patent documents 1 . 
reference). The optical beam shifter which has arranged mutually the transparent substrate of a 
rust form which goes away two sheets for reverse in contents, and sandwiched the liquid 
crystal layer between these transparent substrates, And the optical beam shifter which 
connected said optical beam shifter to the rear face of a matrix form deflection control element 
is proposed, combine, arrange mutually the transparent substrate of a rust form which goes 
away two sheets for reverse, and matrix driving is possible between these transparent 
substrates, In the optical beam shifter which sandwiched the liquid crystal layer which carries 
out the half-cell shift of the incident light beam, it carries out and the optical beam [ half-cell 
** et al. ] shifter which carried out multi stage connection is proposed. 
[0006] 

The optical deflection switch which it is possible to acquire a big deviation, and deflection 
efficiency is high, and can moreover set up a deflection angle and deviation distance arbitrarily 
is proposed (for example, patent documents 2. reference). Perpendicular orientation processing 
is performed to the field to which carried out the placed opposite of the transparent substrate 
of two sheets at the predetermined intervals and which it was made to specifically counter, It is 
the liquid crystal element provided with the drive which encloses the liquid crystal of a smectic 
A phase between transparent substrates, carries out perpendicular orientation to said 
transparent substrate, arranges an electrode pair so that an AC electric field can be impressed 
to a smectic layer and parallel, and impresses an AC electric field to an electrode pair. That is, 
it enables it to change the angle of refraction of the polarization which enters into a liquid 
crystal layer, and the displaced direction with the double reflexes by the inclination of a liquid 
crystal element using the electroclinic effect by the liquid crystal of a smectic A phase. 
[0007] 

In the former patent documents 1 , since the nematic liquid crystal is used for the liquid crystal 
material, it cannot use for a use [ it is difficult to speed up speed of response even at a 
submillimeter second, and ] to be switched high-speed. 

In the latter patent documents 2, although the liquid crystal of the smectic A phase is used, 
since a smectic A phase does not have spontaneous polarization, high-speed operation cannot 
be expected. 
[0008] 

Next, several art by which the conventional proposal is made about the pixel shift device is 
mentioned, and is explained. 

In the projection display device which carries out extended projection of the picture displayed 
on the display device on a screen according to a projection optical system, A means to shift the 
projection picture which has at least one or more pieces for the transparent element which has 
at least one or more pieces and a birefringence effect for the optical element which can circle 
in the polarization direction of the transmitted light in the middle of the optical path from said 
display device to said screen, The numerical aperture of said display device is reduced 
effectually, and there is a projection display device provided with a means by which the 
projection area of each pixel of a display device is discretely projected on said screen (for 
example, patent documents 3. reference). 
[0009] 

In the patent documents 3, the projection picture shifting means (pixel shifting means) which 
has at least one or more pieces for the transparent element (it is called a double refraction 
element) which has at least one or more pieces and a birefringence effect for the optical 
element (it is called an optical rotation element) which can circle in a polarization direction is 



performing the pixel shift. In order to use it as a problem combining an optical rotation element 
and a double refraction element, a light volume loss is large, A pixel shift amount is changed 
with the wavelength of light, and resolution falls easily, It is mentioned to the position besides 
the pixel shift in which a picture originally is not formed from the mismatch of the optical 
property of an optical rotation element and a double refraction element that the cost for that it 
is easy to generate optical noises, such as a ghost by light leaking, and element-izing is large 
etc. KH 2 P0 4 (KDP) which was especially mentioned above in the double refraction element, It is 
remarkable when a big material of the first electrooptic effects (Pockels effect), such as 
NH 4 H 2 P0 4 (ADP), LiNb0 3 , LiTa0 3 , GaAs, and CdTe, is used. 
[0010] 

Sample in checkers the picture which should be displayed essentially which was accumulated in 
the image storage circuit to a pixel selection circuit, make it display and project on a spatial- 
light-modulation machine one by one by a control circuit, and further by a control circuit. There 
is a projector which reproduced the picture which should be displayed essentially by time 
composition by making it correspond to this display, controlling a panel rocking mechanism, and 
moving the adjacent pixel pitch distance of a spatial-light-modulation machine for an integer 
every [ 1 ] (for example, patent documents 4. reference). While enabling the display of a picture 
with the resolution of the integral multiple of the pixel of a spatial-light-modulation machine by 
this, composition of a projector is cheaply enabled using the coarse spatial-light-modulation 
machine of a pixel, and the easy optical system. 
[0011] 

However, in the patent documents 4, the pixel shift method made to rock at high speed is 
indicated by only distance smaller than a picture element pitch, and the element for image 
display itself in this method. Since the optical system is being fixed, there is little generating of 
several aberration, but in order to carry out parallel translation of the image display element 
itself correctly and at high speed, the accuracy and endurance of a flexible region are required 
and vibration and a sound pose a problem. 
[0012] 

In order to raise the resolution of a display image seemingly, without making the pixel number of 
image display devices, such as LCD, increase, Each of two or more pixels arranged in the 
lengthwise direction and the transverse direction by emitting light according to a display pixel 
pattern, Between the image display device with which a picture is displayed, and a watcher or a 
screen, The device it was made to display on an image display device the display pixel pattern in 
the state where the optical member which changes an optical path for every field was allotted, 
and the display position has shifted according to change of said optical path for every field is 
proposed (for example, patent documents 5. reference). A change of said optical path is made 
by making it the part where refractive indicees differ here appear in an image display device, a 
watcher, or the optical path between screens by turns for every field of picture information. 
[0013] 

In the patent documents 5, as a means to change an optical path, the combination mechanism 
of an electrooptics element and a double refraction material, A lens shift mechanism, a variangle 
prism, a rotary mirror, rotation glass, etc. are described, Although the method which displaces 
optical elements, such as a lens, a light reflector, and a birefringent plate, by a voice coil, a 
piezoelectric element, etc. other than the method which combines the above-mentioned optical 
rotation element and a double refraction element (parallel translation, inclination), and changes 
an optical path is proposed, In this method, since an optical element is driven, composition 
becomes complicated and cost becomes high. 
[0014] 

-izing of the rotary machine element can be carried out [ unnecessary ], the whole 
miniaturization, and high degree of accuracy and high-resolution-izing can be realized, and the 
light beam deflector which moreover cannot receive influence of vibration from the outside 
easily is proposed (for example, patent documents 6. reference). The piezoelectric element of 
the translucency specifically arranged the advance on the street of an optical beam, In order to 



change the light path length between the transparent electrode provided in the surface of this 
piezoelectric element, and the optical beam entrance plane A of a piezoelectric element and the 
optical beam emission face B and to deflect the optic axis of an optical beam, it has the voltage 
applying means which impresses voltage to a piezoelectric element via an electrode. 
[0015] 

Although the method to which pinches the piezoelectric element of translucency by a 
transparent electrode, thickness is changed by impressing voltage, and an optical path is shifted 
is proposed in the patent documents 6, a comparatively big transparent piezoelectric element is 
needed and there is the same problem as the case of the above-mentioned patent documents 5 
— apparatus cost rises. 
[0016] 

[Patent documents 1] 

JP.6-18940.A (the 2nd page, claims 1 and 2, paragraph 0004) 
[Patent documents 2] 

JP,9-133904,A (the 3rd page, paragraphs 0017-0019) 
[Patent documents 3] 

The patent No. 2939826 gazette (claim 1 , the 4-5th page, Drawing 4-5) 
[Patent documents 4] 

JP,5-313116,A (claim 1, the 1-2nd page, Drawing 1) 
[Patent documents 5] 
JP,6-324320,A (the 5th page, Drawing 5) 
[Patent documents 6] 

JP.10-133135.A (the 3-4th page, paragraphs 0020-0024) 
[Nonpatent literature 1] 

Volume for Masaharu Aoki An "optoelectronic device", the 1 st ** of the first edition, Japan, 

Shokodo, October 31, Showa 61, p.119-161 

[0017] 

[Problem(s) to be Solved by the Invention] 

As mentioned above, in the optical path deflection device which attained simplification and a 
miniaturization of composition in the Prior art, optical path shift operation cannot fully be 
accelerated, With the optical deflection device aiming at improvement in the speed of optica! 
path shift operation, it has problems accompanying complication of an equipment configuration, 
and complication of an equipment configuration, such as high-cost-izing and enlargement of a 
device. 

Artificers do abbreviated perpendicular orientation of the liquid crystal element which consists 
of a chiral smectic C phase which makes a homeotropic orientation between the substrates of a 
couple, as opposed to a liquid crystal layer — abbreviated — it found out enabling a high-speed 
pixel shift with comparatively easy composition by the optical path deflection element of 
composition of making it change towards a request of the direction of a liquid crystal element 
by generating an electric field in the parallel direction, and performing a pixel shift (application 
for patent 2001-014321). A high cost, device enlargement, a light volume loss, an optical noise, 
etc. accompanying the composition of the conventional optical path deflection element being 
complicated can be improved, and the bluntness of the response in a conventional smectic A 
liquid crystal, a nematic liquid crystal, etc. can also be improved, and it was made for a high 
speed response to become possible. 
[0018] 

The optical path of incident light can be changed to a 2-way, and can be made to emit to 
hundreds of Hz change timing in this optical path deflection element according to making the 
volts alternating current (for example, rectangular wave voltage) of about hundreds of Hz act on 
inter-electrode [ of a couple ]. As mentioned above, since the optical path shift uses the 
residual image phenomenon of human being's eyes, the change timing of the optical path of 
incident light should just be not less than 30 Hz, but in order to prevent a flicker certainly, it is 
preferred to set it as 1 00 - 1 00 Hz of numbers. 



[0019] 

By the way, in order to obtain the practical amount of optical path shifts of about tens of 
[ several to ] micrometers with such an optica! path deflection element, it is necessary to set 
the thickness of a liquid crystal layer to hundreds of [ tens to ] micrometers comparatively 
thickly but, and, There are few examples which element-ized the ferroelectric liquid crystal 
which forms the smectic phase of perpendicular orientation thick enough as a liquid crystal 
element. It found out that nebula may occur in a liquid crystal part with the time of optical path 
deflection element creation, or a continuous optical path shift drive as a result of artificers' 
examination. 
[0020] 

When the liquid crystal element is generally carrying out perpendicular orientation uniformly in 
the liquid crystal layer, in this liquid crystal layer, can observe vividly the conoscope figure of 
the shape of dark cross hairs called eye SOJAA, but. In the portion which nebula generated, eye 
SOJAA was not observed at all in the strong portion of nebula very indistinctly [ a conoscope 
figure ]. This is a proof in which the perpendicular orientation state of the liquid crystal element 
is confused, the director of the liquid crystal element of the portion which became cloudy is 
irregular, and the function of a good optical path shift cannot be obtained in the optical 
deflection elements which nebula generated. Since it becomes complicated for details, it 
mentions later. 
[0021] 

Therefore, in the perpendicular orientation ferroelectric liquid crystal element with a 
comparatively thick liquid crystal layer, it resulted in this invention paying attention to it being 
an important problem to form and maintain a uniform oriented state. 

The purpose of this invention is to control generating of the orientation defects by repeated 
use, and to raise reliability while attaining improvement in the speed of the optical path shift 
operation by the optical deflection elements which carried out facilitating of the composition. 
[0022] 

[Means for Solving the Problem] 

A liquid crystal layer which can form a chiral smectic C phase which makes a homeotropic 
orientation filled up with the invention according to claim 1 between a substrate of a 
transparent couple, and this board, It has an electrode pair which forms a driving electric field in 
the direction parallel to said substrates face in this liquid crystal layer, Switch an orientation 
direction of a liquid crystal element by the change of the direction of a driving electric field 
applied to this electrode pair, and a slope direction of an optical axis over a layer normal of said 
liquid crystal layer is switched, In an optical path deflection element to incident light to said 
substrates face which switches an emitted light way from said substrates face, said liquid 
crystal layer contains an organization of fibrous or mesh shape. 
[0023] 

In the invention according to claim 2, it is characterized by thickness of said liquid crystal layer 
being not less than 10 micrometers in the optical-path polarizing element according to claim 1. 
In the invention according to claim 3, said optical axis at the time of a non-electric field inclines 
in the direction of a driving electric field to a layer normal of said liquid crystal layer in the 
optical-path polarizing element according to claim 1 or 2. 

In the invention according to claim 4, said organization is formed in an optical-path polarizing 
element of any one statement of claim 1 thru/or 3 by polymerizing by a photopolymerization 
initiator in either [ at least ] a monomer or a prepolymer. 

In the invention according to claim 5, a liquid crystal layer including said organization is 
characterized by light transmittance in the case of said photopolymerization being not less than 
80% in the optical-path polarizing element according to claim 4. 
[0024] 

Said organization made it polymerize in the invention according to claim 6 in a temperature 
region which shows a smectic A phase which makes a homeotropic orientation in the optical- 
path polarizing element according to claim 4 or 5. 



In the invention according to claim 7, in the optical-path polarizing element according to claim 4 
or 5, said organization, It was made to polymerize, where an AC electric field is impressed in the 
direction parallel to said substrates face in said liquid crystal layer, it cooled from temperature 
of a smectic A phase to temperature of a chirai smectic C phase and said AC electric field is 
impressed. 
[0025] 

Sard organization made it polymerize in the invention according to claim 8, in the optical-path 
polarizing element according to claim 4 or 5, where a direct-current electric field of a different 
direction from the time of optical deflection operation is impressed in a temperature region 
which shows a chirai smectic C phase. 

In the invention according to claim 9, sard organization has a liquid crystallinity skeleton as a 
substructure in an optical-path polarizing element of any one statement of claim 1 thru/or 8. 
[0026] 

In the invention according to claim 10, said organization was polymerized and formed in liquid 

crystallinity di(meth)acrylate with a methylene spacer between a liquid crystal frame and two 

acryloyloxy groups in the optical-path polarizing element according to claim 9. 

In the invention according to claim 1 1 , sard organization was polymerized and formed in liquid 

crystallinity (meta) acrylate with a methylene spacer between a liquid crystal frame and one 

acryloyloxy group in the optical-path polarizing element according to claim 9. 

[0027] 

In the invention according to claim 12, said organization was polymerized and formed in liquid 
crystallinity (meta) acrylate without a methylene spacer between a liquid crystal frame and one 
acryloyloxy group in the optical-path polarizing element according to claim 9. 
[0028] 

In the invention according to claim 13, it has a polarization direction control means which sets 
up a polarization direction of incident light to said optical path deflection element in the 
direction parallel to a direction which projected said optical axis on a substrates face in an 
optical-path polarizing element of any one statement of claim 1 thru/or 12. 
[0029] 

In the optical path deflection element according to claim 1 3 by the invention according to claim 
14, A polarization plane rotation means to rotate a plane of polarization of emitted light of said 
optical path deflection element in the predetermined direction, having the 2nd optical-path 
polarizing element that makes incident light emitted light after polarization plane rotation — said 
optical-path polarization means — this — a liquid crystal layer normal line direction of the 2nd 
optical path deflection means is abbreviated-coincided, and as an electric field direction of both 
optical path deflection means becomes a predetermined angle, it is arranged and it becomes 
[0030] 

An image display element which has an optical path deflection element of any one statement of 
claim 1 thru/or 14 and in which two or more controllable pixels arranged light in two dimensions 
in the invention according to claim 15 according to picture information, A light source and a 
lighting system which illuminate an image display element, and an optical apparatus for 
observing an image pattern displayed on an image display element, It is characterized by an 
image display device which carries out multiplication of the pixel number on appearance of an 
image display element, and displays it by displaying an image pattern in the state where a 
display position has shifted from a display driving means which forms an image field in two or 
more subfields divided in time according to deflection status of an optical path for every 
subfield. 
[0031] 

In the invention according to claim 16, parallel arrangement of the substrate of a transparent 
couple is carried out at the predetermined intervals, In a manufacturing method of an optical 
path deflection element which arranges an electrode pair which forms a driving electric field in 
the direction parallel to this substrates face, and forms a liquid crystal layer which can form a 
chirai smectic C phase which makes a homeotropic orientation between these substrates, Said 



liquid crystal contains a monomer or a prepolymer, and where it poured in this liquid crystal and 
a HOROOTOROPIKKU oriented state is formed between said substrates, it is characterized by 
a manufacturing method of an optical path deflection element which polymerizes by a 
photopolymerization initiator in either [ at least ] a monomer or a prepolymer. 
In the invention according to claim 17, it is characterized by transmissivity of said liquid crystal 
layer when performing a polymerization by said light being not less than 80% in a manufacturing 
method of the optical path deflection element according to claim 16. 
[0032] 

In the invention according to claim 18, said liquid crystal layer polymerizes in a temperature 
region which shows a smectic A phase which makes a homeotropic orientation in a 
manufacturing method of the optical path deflection element according to claim 16 or 17. 
In the invention according to claim 19, in a manufacturing method of the optical path deflection 
element according to claim 16 or 17, where an AC electric field is impressed in the direction 
parallel to said substrates face in said liquid crystal layer, It cools from temperature of a 
smectic A phase to temperature of a chiral smectic C phase, and where said AC electric field is 
impressed, it polymerizes. 

In the invention according to claim 20, in a manufacturing method of the optical path deflection 
element according to claim 16 or 17, where a direct-current electric field of a different direction 
from the time of optical deflection operation is impressed in a temperature region which shows 
a chiral smectic C phase, it polymerizes. 
[0033] 

[Embodiment of the Invention] 

In advance of explanation of this invention, the composition and basic motion of the optical path 
deflection element which are used by this invention are explained. 

Drawing 1 2 is a figure showing the section of an optical path deflection element typically. 
In the figure, as for the numerals 1 , the liquid crystal layer which a substrate and 3 become an 
optical path deflection element and 2, and an electrode and 5 become from a smectic C phase 
vertical orientation films and 4 is shown, respectively. 

The transparent substrates 2 and 2 of the couple are made to carry out a placed opposite. As a 
transparent substrate, although glass, quartz, a plastic, etc. can be used, a transparent material 
without birefringence is preferred. As for the thickness of a substrate, a thing (tens of 
micrometers - several millimeters) is used. 
[0034] 

The vertical orientation films 3 are formed in the medial surface of the substrate 2. To a 
substrate face, a liquid crystal element will not be limited, especially if the vertical orientation 
films 3 are perpendicular orientation, i.e., the material which carries out a homeotropic 
orientation, but the perpendicular orientation agent for liquid crystal displays, a silane coupling 
agent, a Si0 2 vacuum evaporation film, etc. can be used. 
[0035] 

Not only the state in which the major axis direction of the liquid crystal element carried out 
orientation to the homeotropic orientation said by this invention vertically to the substrates 
face to the substrates face but the oriented state which carried out the tilt from a substrates 
face normal line direction to about tens of times is included. Spiral structure may be formed 
because the direction (it is henceforth called an angle of direction) toward which a liquid crystal 
element major axis inclines like a chiral smectic C phase changes to a liquid crystal layer 
thickness direction. 
[0036] 

Both substrate intervals are specified on both sides of a spacer, and the electrode 4 and the 
liquid crystal layer 5 are formed between substrates. It is preferred for the particles etc. of the 
sheet member which has a thickness of about several millimeters from several micrometers as a 
spacer, or comparable particle diameter to be used, and to be provided outside the effective 
area of an optical path deflection element. Although transparent electrodes, such as metal, such 
as aluminum, copper, and chromium, and ITO, etc. are used as the electrode 4, in order to 



impress a uniform horizontal electric field in a liquid crystal layer, it is preferred to use a metal 
sheet with thickness comparable as liquid crystal layer thickness, and it is provided outside the 
effective area of an element. 
[0037] 

As a more desirable example, a spacing member and a metal sheet member are common to 
drawing 12 , and liquid crystal layer thickness is prescribed by the thickness of a metal sheet 
member by it. The liquid crystal which can form the chiral smectic C phase which makes a 
homeotropic orientation at ordinary temperature as a liquid crystal layer is used. An optical- 
path polarizing element is the temperature placed by anticipated-use conditions or a storage 
condition, and the ordinary temperature said here means 50 ** thru/or an about [ minus 10**] 
temperature requirement. By impressing voltage to inter-electrode, an electric field is 
impressed to the horizontal direction of a liquid crystal layer. 

Drawing 1 3 is a figure showing the example of a different electrode configuration from drawing 
12. 

In the figure, the numerals 4 show a transparent line electrode, 6 shows a dielectric layer, and 7 
shows a spacer, respectively. 

Many transparent line electrodes 4 and dielectric layers 6 are provided in an effective area like 
drawing 13 , and it may be made to impress the pressure value which changed to each line 
electrode 4 gradually. In this composition, a uniform horizontal electric field can be impressed to 
a comparatively large area. 
[0038] 

Next, the liquid crystal layer which can form a smectic C phase is explained in detail. A 
"smectic liquid crystal" is a liquid crystal layer which arranges the major axis direction of a 
liquid crystal element in layers (smectic layer). The liquid crystal which is not in agreement with 
a "smectic A phase" and a normal line direction in the liquid crystal the normal line direction 
(layer normal line direction) of the above-mentioned layer and whose major axis direction of a 
liquid crystal element correspond is called the "smectic C phase" about such a liquid crystal. 
The strong dielectric liquid crystal which consists of a smectic C phase takes what is called 
spiral structure that the direction of a liquid crystal director is rotating in spiral for every 
smectic layer in the state where an outside electric field generally does not work, and is called 
a "chiral smectic C phase." 
[0039] 

A chiral smectic C phase antiferroelectric liquid crystal turns to the direction which a liquid 
crystal director counters for each class. Since the liquid crystal which consists of these chiral 
smectic C phases has asymmetrical carbon in molecular structure and is carrying out 
spontaneous polarization by this, an optical property is controlled by a liquid crystal element 
carrying out a rearrangement in the direction which becomes settled by this spontaneous 
polarization Ps and outside electric field E. In this embodiment, although the optical path 
deflection element 1 is explained taking the case of a strong dielectric liquid crystal as the liquid 
crystal layer 5, it can be used similarly [ in the case of an antiferroelectric liquid crystal ]. 
[0040] 

The chiral smectic C phase has a very high-speed response as compared with the smectic A 
phase or the nematic liquid crystal, and the point in which switching by sub ms is possible is the 
feature. Since the direction of a liquid crystal director is especially determined uniquely to an 
electric field direction, compared with the liquid crystal which consists of a smectic A phase, 
control of the direction of a director is easy, and it is easy to treat. 
[0041] 

The liquid crystal layer 5 which consists of a smectic C phase which makes HOMEORO topic 
orientation, Compared with the case where homogeneous orientation (state in which the liquid 
crystal director is carrying out orientation in parallel with a substrates face) is taken, operation 
of a liquid crystal director cannot receive restraining force from a substrate easily, and it is 
easy to perform control of the direction of an optical path deflection by adjustment of the 
direction of an outside electric field, and has the advantage that a required electric field is low. 



[0042] 

When the liquid crystal director is carrying out homogeneous orientation, in order that a liquid 
crystal director may be strongly dependent not only on an electric field direction but a 
substrates face, accuracy of position will be searched for more about installation of an optical 
path deflection element On the contrary, in the case of HOMEORO topic orientation like this 
embodiment, the degree of setting margin of the optical path deflection element 1 increases to 
an optical deflection, when harnessing these features, it is not necessary to turn a screw axis at 
right angles to a substrates face strictly — being certain — even if the grade leans, it does not 
interfere. It is good if it is possible to turn to two directions, without a liquid crystal director 
receiving the restraining force from a substrate. 
[0043] 

This invention can add the organization of fibrous or mesh shape in a liquid crystal layer, and 
can raise orientation stability, and a transparent substrate, vertical orientation films, a spacer, 
the electrode, etc. can use the conventionally same thing as composition mentioned above. 
[0044] 

Drawing 14 is a figure showing typically an electric field direction and the slope direction of a 
liquid crystal element about the composition shown in drawing 12 . 

Drawing 1 5 is a mimetic diagram showing a situation when an electric field is reversed from the 
state of drawing 14 . in both figures — the numerals 5a — the thickness of a liquid crystal layer 
and E show an electric field direction, Ps shows spontaneous polarization, and, as for a liquid 
crystal element and C, Vs shows a rectangular wave alternating current power supply, 
respectively, as for a virtual corn and d. 

Signs that the side on which the space upper part and width are narrowly drawn for the side on 
which the width of the liquid crystal element 5a is drawn widely leans to the space bottom are 
shown. The arrow has shown the spontaneous polarization Ps of the liquid crystal. 
[0045] 

Reversal of direction of the electric field E will reverse the angle of direction of the liquid 
crystal element 5a which carried out abbreviated perpendicular orientation in the state of 
drawing 1 5 from the state of drawing 14 . Here, the relation of the angle of direction of an 
electric field E applying direction and the liquid crystal element 5a is illustrated about the case 
where spontaneous polarization is positive. Here, when an angle of direction is reversed, it is 
thought that the inside of the field of the virtual corn C as shown in the perspective view of 
drawing 1 4 b and 15b is rotated. 
[0046] 

Drawing 1 6 is a figure showing typically the oriented state of a liquid crystal element, and the 
principle of an optical path deflection. 

Drawing 1 7 is a figure showing typically the state where the electric field was reversed in 
drawing 16 . 

In both figures, emitted light in case the electric field of the linear polarization by which the 
numerals L0 enter into an optical path deflection element, and L1 is one way, emitted light when 
an electric field reverses L2, and theta show a tilt angle. 

Vertical orientation films, the spacer, and the electrode are omitted. Drawing 1 6 and 1 7 are 
expressed as drawing 14 and a sectional view which looked at 15 from left-hand side, 
respectively, and the electric field is acting in the direction of a space rear surface. An electric 
field direction is switched by drawing 14 and the power supply shown in 15 corresponding to the 
deflection direction of the light made into the purpose. The incident light to the optical path 
deflection element 1 is linear polarization. The angle gross mean of the direction of each liquid 
crystal element should be carried out to tilt angle theta said here. 
[0047] 

When the electric field E from the space back side to a space side front is impressed like 
drawing 1 6 , if the spontaneous polarization Ps of the liquid crystal element 5a is positive, the 
molecularity toward which the liquid crystal director inclined at the figure upper right will 
increase, and the average optical axis as a liquid crystal layer also inclines in the direction of 



the figure upper right, and functions as a birefringent plate. Above the threshold electric field 
which the helical structure of a chiral smectic C phase solves, all the liquid crystal directors 
show tilt angle theta, and an optical axis serves as a birefringent plate which inclined at the 
angle theta to the up side. The parallel shift of the linear polarization which entered from left- 
hand side as extraordinary light is turned up. Here, in the refractive index of the major axis 
direction of a liquid crystal element, when setting thickness (gap) of no and the liquid crystal 
layer 5 to d, shift amount S is expressed [ refractive index / of ne and the direction of a minor 
axis ] with the following formulas (for example, the volume "crystal optics" Japan Society of 
Applied Physics and on optical gathering for friendly discussion, p198 reference). 
S= [(1 /no) 2 -(1/ne) 2 ] sin (2 theta), d 
/ [2 (1/ne)] ( 2 sin2theta+(1/no) 2 cos 2 theta) .... Formula 1 
[0048] 

When the impressed electromotive force to an electrode is similarly reversed like drawing 17 
and the electric field to the space back side is impressed, if the spontaneous polarization of a 
liquid crystal element is positive, a liquid crystal director will function as a birefringent plate with 
which it inclined at the figure lower right, and the optical axis inclined at the angle theta to the 
down side. The parallel shift of the linear polarization which entered from left-hand side as 
extraordinary light is turned down. The amount of optical path deflections of 2 S parts is 
obtained by reversal of an electric field direction. 
[0049] 

Although drawing 16 and 1 7 show the ideal oriented state, in order to set up the amount S of 
optical path deflections greatly, when thickness d of the liquid crystal layer 5 is enlarged, 
orientation defects may occur. If the thickness of a liquid crystal layer becomes large, the 
orientation restraining force from an orienting film will become weak, so that it becomes a 
center section of the layer, and the direction of a smectic layer will be confused easily. 
[0050] 

Drawing 1 8 is a figure for explaining generating of the orientation defects in a smectic C phase. 
For example, at a certain temperature, there is a case which what was carrying out uniform 
perpendicular orientation cools, and transfers to a chiral smectic C phase where the direction of 
the smectic layer of a layer center section is confused like drawing 18 (b), and both produces 
light scattering, by a smectic A phase like drawing 18 (a). Although this mechanism is not clear, 
it thinks for the power of making a smectic layer distorted by change of the smectic 
interlaminar distance by the increase in a tilt angle of a liquid crystal element and generating of 
a spiral pitch to occur. Even when a chiral smectic C phase uniform in first stage can be 
formed, orientation disorder like drawing 18 (b) may arise with a prolonged drive and 
temperature change, an external pressure, etc. 
[0051] 

In the portion in which orientation was in disorder, the smectic layer of a liquid crystal becomes 
discontinuous, and if the size and interval of a portion with a discontinuous stacking tendency 
are larger than the wavelength grade of the transmitted light, dispersion of light will occur by 
the disagreement of the refractive index in the interface. It becomes cloudy by the forward 
scattering of light, and back-scattering, and is visible in many cases. Since decline in 
transmissivity, generating of the transmitted light to an unnecessary direction, etc. will arise if 
nebula occurs in the liquid crystal layer of an optical path deflection element, efficiency for light 
utilization, the signal to noise ratio, and contrast fall, and it is not desirable. Although the 
permissible dose of nebula changes also with purposes of the device which uses an optical path 
deflection element, When it sees as an optical element, it is preferred that MTF [ in / in 
transmissivity / not less than 80% and 50 Ip/mm spatial frequency ] (modulation transfer 
function) is [ MTF ] not less than 50% in not less than 80% and 1 00 Ip/mm spatial frequency. 
[0052] 

Transmissivity here emits the parallel beam from the source of a white laser beam to the 
normal line direction of a liquid crystal layer, and means the ratio of the light volume before the 
liquid crystal layer penetration at the time of making a liquid crystal layer penetrate, and the 
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light volume of the light which he follows to the emission direction from the source of liquid 
crystal layer penetration crepuscular rays. 

MTF is a value computed from the maximum and the minimum of light volume at the time of 
receiving the picture after the liquid crystal layer penetration of the monochrome test pattern 
of predetermined spatial frequency from which concentration changes in the shape of a sine 
curve toward predetermined one way using an optical microscope by CCD. 
[0053] 

As opposed to a surface [ on condition of the application to an image display element ]-in the 
many stable type ferroelectric liquid crystal element although it is generally difficult to carry out 
orientation control of the liquid crystal layer 5 of a chiral smectic C phase uniformly and 
conventionally various examination is performed. It is what carries out homogeneous orientation 
in a surface stability type strong dielectric liquid crystal element between substrate gaps 
thinner than the spiral pitch of a chiral smectic C phase, Aggravation of a stacking tendency 
appears as a difference in the formation direction of a smectic layer, and when the transmitted 
light is observed in cross Nicol of a polarizing plate as an image display element, an orientation- 
defects portion is observed as a difference in a light-and-darkness part. 
[0054] 

On the other hand, with the optical path deflection element of this invention, since the 
deflection quantity of an optical path is proportional to the thickness of a liquid crystal layer, in 
order to obtain the amount of optical path deflections of about tens of [ several to ] 
micrometers, it is characterized by setting the thickness of a liquid crystal layer to hundreds of 
[ several to ] micrometers comparatively thickly. However, even if it makes it thick to the 
maximum, it may be 1 mm or less. In order to obtain about 1/2 shift amount of the picture 
element pitch of an image display element especially, the thickness of a liquid crystal layer is 
set to 50 thru/or about 100 micrometers. 
[0055] 

Thus, the above nebula phenomena may happen in the ferroelectric liquid crystal of the thick 
chiral smectic C phase of a homeotropic orientation. Although the correlation with generating of 
this nebula and the property value of a liquid crystal material is not clear, it is thought that 
quantity, a kind, etc. of the spiral pitch of a chiral smectic C phase and chiral agent have 
influenced. Although it is preferred that the thickness of the ferroelectric liquid crystal layer of 
the chiral smectic C layer which carried out the homeotropic orientation in this invention is not 
less than 10 micrometers, there are few examples which proposed such a structure as a 
practical element, and there is no proposal about reduction of a nebula phenomenon. 
[0056] 

Although the stable state after a liquid crystal element is reversed and carries out reorientation 
is illustrated in drawing 17 , an oriented state is temporarily confused in the process which a 
liquid crystal element reverses, and transient light scattering occurs. The model of transient 
light scattering is shown in drawing 19 . 

Drawing 1 9 is drawing 14 and a figure showing the inclining state of the liquid crystal element in 

an optical path deflection element like 1 5. 

[0057] 

Above the threshold electric field which the spiral structure of a chiral smectic C phase solves, 
the liquid crystal element is carrying out orientation uniformly like drawing 19 (a). If an 
impressed electric field is reversed from the response time of a liquid crystal from this state for 
a short time, it is begun along the inside of the virtual surface of cone shape as shown in 
drawing 1 4 (b) by C to reverse a liquid crystal element. At this time, it is surmised that there 
are a field rotated in the clockwise direction like drawing 19 (b) and a field which it begins to 
rotate in the counterclockwise direction. It is thought that transitional light scattering arises in 
the interface between the domains where these hands of cut differ. Then, light scattering will be 
extinguished if it changes the reorientation of the liquid crystal element into the state where it 
inclined uniformly in the opposite hand, like drawing 1 9 (c). 
[0058] 



In order to reduce this transient light scattering, when at least some liquid crystal elements in a 
liquid crystal layer rotate the inside of the virtual surface of cone shape within a smectic layer 
by reversal of an electric field direction and an orientation direction is reversed, It is effective 
to control the hand of cut of each liquid crystal element reversed like drawing 19 (d) to a 
uniform direction. There is a method of giving an electric field and a magnetic field as the 
control method of the hand of cut of a liquid crystal element from the method of giving 
directivity to the orientation direction of the liquid crystal layer itself, and the exterior. 
[0059] 

Giving the directivity of an orientation direction to the liquid crystal layer of the optical path 
deflection element of this invention itself is changing into the state where the optical axis of the 
liquid crystal layer at the time of a non-electric field inclines to the layer normal of a liquid 
crystal layer. Since the slope direction of the liquid crystal element at the time of optical path 
deflection operation aims to intersect perpendicularly in the direction of a driving electric field, 
in order to control the hand of cut of a liquid crystal element, the optical axis at the time of a 
non-electric field needs to incline in the direction of a driving electric field to the layer normal 
of a liquid crystal layer. As a way the optical axis at the time of directive ****** and a non- 
electric field makes the orientation direction of the liquid crystal layer itself incline to the layer 
normal of a liquid crystal layer, formation of the organization by polymers or a gelling agent in 
the inside of the rubbing treatment of vertical orientation films and a liquid crystal layer, etc., 
etc. are applicable. 
[0060] 

This invention is made that many of these problems should be solved. Each embodiment of this 
invention is described referring to a figure below. 

Drawing 1 is a cross section of the optical path deflection element for describing a 1 st 
embodiment of this invention. 

In the figure, the numerals 5b are the organizations of fibrous [ which comprises an inorganic 
material or organic materials ], or mesh shape. 

The state where temperature of drawing 1 (a) is to some extent high, and the liquid crystal layer 
5 is presenting the smectic A phase for the purpose of solution of the problem which explained 
the figure using drawing 18 , and the state where temperature fell and the liquid crystal layer 5 
transferred drawing 1 (b) to the chirai smectic C phase are shown. 
[0061] 

In this embodiment, the organization 5b of fibrous [ which comprises an inorganic material or 
organic materials in the liquid crystal layer 5 ], or mesh shape is made to contain like drawing 1 , 
and the stacking tendency of a smectic phase is stabilized. At this time, the space part of the 
structure of fibrous [ which was beforehand formed between the two glass substrates 2 and 2 ] 
or mesh shape may be impregnated with a liquid crystal material. As a structure in this case, 
glass fiber, a carbon nanotube, porosity extension polymer, etc. can be used. As for the path of 
the fiber structure, it is desirable to use below the wavelength grade of the transmitted light so 
that the structure in the liquid crystal layer 5 may not cause light scattering. 
Where a polymer material and a gelling agent are beforehand mixed in a liquid crystal material, it 
may pour in between the two glass substrates 2 and 2. Structure and content concentration are 
optimized so that a polymer material may be distributed in a liquid crystal element by the chain 
or a three-dimensional network. 

In the state of a smectic A phase with a comparatively sufficient stacking tendency, a polymer 
material is uniformly distributed by the horizontal direction and perpendicular direction of a 
smectic layer like drawing 1 (a), and the orientation stability of the layer system of a smectic 
phase can be improved. 
[0062] 

By cooling from this state, orientation stability can be improved, even after transferring to a 
chirai smectic C phase like drawing 1 (b). The polymer material at this time or the content of a 
gelling agent has 0.5 to about 1 0% of the weight of a preferred range. In being less than this, the 
effect which stabilizes the layer system of a smectic phase becomes small, and when large, the 



electrical property and optical property of a liquid crystal layer will get worse. By optimizing a 
polymer material, or the content and the molecular weight of a gelling agent, the oriented state 
in the inside of liquid crystal layer bulk is stabilized, and generating of orientation defects can be 
prevented. 
[0063] 

In order to dissolve a polymer material directly into a liquid crystal material like drawing 1 (a), 
material may be limited from the compatibility of both materials, affinity with a solvent, etc. It is 
difficult to distribute uniformly a polymer material which carries out phase separation to a liquid 
crystal material. Since the ferroelectric liquid crystal material in which a smectic layer is shown 
according to a room temperature grade has high viscosity, it becomes difficult to distribute a 
polymer material uniformly. 
[0064] 

Then, it is preferred to pour in the monomer or the prepolymer into the element in the state 
where it dissolved uniformly, and to form a uniform polymer material by a polymerization 
reaction after that into a liquid crystal. As a polymerization reaction, thermal polymerization and 
photopolymerization can be used according to the kind of polymerization initiator. In the case of 
thermal polymerization, it is necessary to heat a liquid crystal material to relatively high 
temperature but, and since the liquid crystal material itself has temperature characteristics, 
such as a phase transition, it is necessary to optimize thermal polymerization starting 
temperature and the phase transition temperature of a liquid crystal, and the selection range of 
material tends to be restricted. 

Since the shape of an organization formed is decided by the kind and concentration of a gelling 
agent also when using a gelling agent the range of selection of a gelling agent suitable for 
stabilization of a liquid crystal layer tends to be restricted. 
[0065] 

In a 2nd embodiment of this invention, the organization 5b is the polymer material in which 
either [ at least ] the monomer or the prepolymer was formed of photopolymerization. in this 
case, the photopolymerization initiator after pouring in the mixture of a liquid crystal material, a 
monomer, or a prepolymer into an optical path deflection element — the bottom of a room 
temperature, etc. — a uniform polymers organization can form into a liquid crystal layer by the 
exposing treatment in low temperature comparatively. A polymers organization becomes a chain 
or a three-dimensional network with the number of the functional groups in the monomer to be 
used. 

Generally, in the case of a polymers chain, a polymer chain, and a three-dimensional network, 
although it is called a polymer network etc., in a chain, it names generically here and it calls it a 
polymers organization. 
[0066] 

Since it is mixing of the materials of low molecular weight in the case of this embodiment, 
compared with the case where a polymer material is dissolved directly, adjustment of a uniform 
liquid crystal mixture is easy for a liquid crystal material, and orientation stability can be raised 
effectively. In the case of photopolymerization, even if it uses the same monomer by controlling 
light intensity and the combination of two parameters of irradiation time, the molecular weight 
and phase separation structure of a polymers organization are also controllable. Therefore, 
there is also an advantage that width of selection of a monomer material can be made large 
compared with thermal polymerization or a gelling agent. 
[0067] 

When making a polymers organization form by the polymerization reaction in the inside of a 
liquid crystal layer as mentioned above, the liquid crystal layer before a polymerization needs to 
be carrying out orientation to the uniform smectic phase. So, in a 3rd embodiment of this 
invention, a liquid crystal layer carries out polymerization curing in the temperature region which 
shows the smectic A phase which makes a homeotropic orientation. Rather than a chiral 
smectic C phase, a smectic A phase appears in a pyrosphere, and the tilt angle of the liquid 
crystal element to the normal line direction of a smectic layer is zero, and it does not have 



spiral structure. By polymerizing in the temperature region of this smectic A phase, a polymers 
organization can be generated in the state of a uniform smectic layer like drawing 1 (a). 
[0068] 

Then, when reducing temperature and transferring to a chiral smectic C phase, even if the 
distortion accompanying change of a smectic interlayer spacing and generating of spiral 
structure occurs, generating of orientation defects can be prevented like drawing 1 (b) 
according to the restraining force by a polymers organization. Thus, even when the stacking 
tendency of a chiral smectic C phase uses a bad liquid crystal material, a uniform polymers 
organization can be formed and a stacking tendency can be improved. 

However, there is also a liquid crystal material whose stacking tendency is not so good in the 
stage of a smectic A phase. To such a material, a device is still more nearly required. 
[0069] 

In order to raise the stacking tendency of the chiral smectic C phase before a polymerization, in 
a 4th embodiment of this invention. Like the time of optical path deflection operation, where an 
AC electric field is impressed in the direction parallel to the substrates face in a liquid crystal 
layer, it cools from the temperature of a smectic A phase to the temperature of a chiral 
smectic C phase, and polymerization curing is carried out where an AC electric field is 
impressed. Generally in the optical deflection elements using a liquid crystal material, according 
to the viscoelasticity and dielectric characteristics of a liquid crystal material, Although optical 
deflection operation is set as hundreds of Hz from tens of Hz in many cases, the perpendicular 
orientation nature of a chiral smectic C phase improves by a thing [ a thing ] the response of a 
liquid crystal element does not fully do of impressing the electric field of high frequency 
comparatively. 
[0070] 

Although the frequency of the AC electric field for stabilizing orientation also differs according 
to the viscoelasticity and dielectric characteristics of a liquid crystal material, for about 10 kHz 
is preferred from 50 Hz. Rather than this, in low frequency, a direct-current electric field action 
will be shown and a flow of a liquid crystal layer, etc. will occur. Rather than this, in high 
frequency, a liquid crystal element cannot answer at all and the effect of the improvement in a 
stacking tendency does not show up. The orientation defects in a chiral smectic C phase can 
be effectively prevented by letting the process of cooling pass and impressing the above- 
mentioned AC electric field from the smectic A phase of relatively high temperature, especially, 
including at least the temperature requirement transferred to a chiral smectic C phase. 
[0071] 

Although the reason of this effect is not clear, it is surmised by giving a vibration symmetrical 
with the layer horizontal direction of a liquid crystal element that it is lost that a liquid crystal 
element inclines toward either and inclines, i.e., orientation defects are prevented from a 
smectic layer curving and occurring. It is more desirable in order to also commit the 
electrostatic force which carries out orientation at right angles to a liquid crystal element by 
the horizontal electric field of high frequency, when dielectric anisotropy uses a negative liquid 
crystal. Therefore, a liquid crystal material with the stacking tendency of a chiral smectic C 
phase bad originally can also form temporarily a chiral smectic C phase without orientation 
defects at low temperature comparatively, and an oriented state without orientation defects can 
be stabilized in the long run by carrying out polymerization curing of the polymer material in the 
state. 
[0072] 

Drawing 2 is a mimetic diagram showing signs that a polymers polymerization is carried out at 
the time of optical deflection operation, impressing the direct-current electric field of a 
different direction. 

In the 5th gestait of this invention, in the temperature region which shows a chiral smectic C 
phase. In the process of the polymerization to polymers, it is parallel to the substrates face in a 
liquid crystal layer, and a liquid crystal element forms the polymers organization which receives 
restraining force in the state where it inclined in one way by carrying out polymerization curing, 



where direct-current electric field E* is temporarily applied in the direction which intersects 
perpendicularly in the direction of an applied electric field at the time of optical path deflection 
operation. 

Exterior-eiectrodes 4' etc. are temporarily installed like drawing 2 (a), and the stable slope 
direction of a liquid crystal element is set up in the direction of an optical deflection, and the 
different direction by making a polymerization reaction perform, where an electric field is 
impressed in the different direction from the electric field direction at the time of normal 
operation. 

Drawing 2 (b) is a figure showing a situation when the electric field of one way is applied to the 

optical path deflection element obtained by this method. 

[0073] 

When an impressed electric field is reversed, an impressed electric field is transitionally set to 0 
from the state of drawing 2 (b), but the tilting directions of a liquid crystal element return to the 
state of drawing 2 (a) in response to the restraining force of polymers at this time. From the 
state, the tilting directions corresponding to the reversed electric field will be turned to. That is, 
since asymmetry arises in the ease of rotating of a liquid crystal element, when the tilting 
directions of a liquid crystal element are reversed at the time of optical path deflection 
operation, a hand of cut is controlled by one way and the transient light scattering phenomenon 
by the variation in a hand of cut is reduced. 

By optimizing the addition and construction material of polymer, ******** that the direction of 
an optical deflection shifting and response time become long can be reduced. In this case, since 
the stable slope direction can set up only one way, the rotational movement at the time of 
reversal of a liquid crystal element turns into reciprocating movement which goes via an always 
stable slope direction. 
[0074] 

Drawing 3 is a mimetic diagram showing the state of the liquid crystal layer at the time of using 

a liquid crystalline polymer as a polymer material. 

In the figure, the numerals 5c show a liquid crystalline polymer. 

According to a 6th embodiment of this invention, what has a liquid crystallinity skeleton as a 
substructure is used as a polymer material. The main chain type which contained the meso gene 
group of the liquid crystallinity skeleton in the main chain may be sufficient as liquid crystallinity 
polymers, and the side chain type combined with the side chain may be sufficient as them. The 
compound die included in a main chain and a side chain may be sufficient. By using a good liquid 
crystallinity monomer and a liquid crystallinity prepolymer, the ferroelectric liquid crystal and 
compatibility of a chiral smectic C phase which are host materials can carry out phase 
separation of the polymer material 5c after a polymerization uniformly. Since the polymers chain 
is distributed uniformly, a stacking tendency can be stabilized uniformly. Since the polymer 
material itself has a stacking tendency and optical anisotropy, the fall of birefringence and 
degradation of an optical path deflection phenomenon by introduction of a polymeric component 
can be prevented. 
[0075] 

Although various materials can be used as a liquid crystallinity monomer, in order to raise 
compatibility with a host liquid crystal, it is preferred that a nematic phase is shown at a room 
temperature. It is preferred to use the following liquid crystallinity monomers according to the 
stacking tendency and response of a chiral smectic C phase which are host liquid crystals. 
In the seventh gestalt of this invention, a monomer contains the liquid crystallinity diacrylate 
which has a methylene spacer between a liquid crystal frame and two acryloyloxy groups, or 
liquid crystallinity dimetha- acrylate. Here, both are doubled and it is written as liquid 
crystallinity di(meth)acrylate. 

As liquid crystallinity di(meth)acrylate, material like the following general formula (1) can be 

used. 

[0076] 

[Formula 1] 



CH 2 =CXC00(CH 2 ) a 0 -^7^r-^^Y 2 ^^ 0> 



[0077] 

(1) X express a hydrogen atom or a methyl group among a formula, n expresses the integer of 0 
or 1, and the six membered-rings A, B, and C express independently either of the structures 
shown in (2) types, respectively. 
[0078] 
[Formula 2] 



nd- -O -O ^> 

-o 



(2) 



(F)m 



[0079] 

m expresses the integer of 1-4 and Y 1 and Y 2 independently, respectively, A single bond, - 
CH 2 GH 2 - -CH 2 0- -OCH 2 - - COO- -OCO-, -C**C- -CH=CH- -CF=CF- (CH 2 ) - 4 ~, - 

CH 2 CH 2 CH 2 0- - Express OCH 2 CH 2 CH 2 -, -CH=CH-CH 2 CH 2 - and -CH 2 CH 2 -CH=CH- Y 3 
expresses a single bond, -0- -C00-, and -0C0-, and a and b express the integer of 1-20. 
As a desirable example, a thing like the following structural formula (3) is raised. 
[0080] 
[Formula 3] 



0(GH 2 ) 3 0G0CH=GH 2 (3) 



[0081] 

If such liquid crystallinity di(meth)acrylate polymerizes, it can form a three-dimensional network 
and can stabilize the oriented state of a liquid crystal layer effectively. For example, the optical 
path deflection element which was compatible in the stacking tendency and the response is 
obtained by combining with the liquid crystal excellent in high speed response nature, although 
especially a tilt angle and spontaneous polarization are large and orientation stability is bad also 
in the liquid crystal which can form a chiral smectic C phase. 
[0082] 

In the 8th gestalt of this invention, a monomer contains the liquid crystallinity acrylate which 
has a methylene spacer between a liquid crystal frame and one acryloyloxy group, or liquid 
crystallinity methacrylate. Here, both are doubled and it is written as liquid crystallinity (meta) 
acrylate. If the liquid crystallinity (meta) acrylate which has a methylene spacer polymerizes, it 
will form a side chain type liquid crystal polymer. 



As liquid crystallinity (meta) acrylate, material iike the following general formula (4) can be used. 



[0083] 
[Formula 4] 

CH 2 =CXCO0 (CH 2 ) a 0 -(a)- Y 1 -^^yz^c)- Y 3 - Z <4) 



[0084] 

(4) Z expresses a hydrogen atom, a halogen atom, a cyano group, an alkyl group with 1 -20 
carbon atoms, or an alkenyl group with 2-20 carbon atoms among a formula, and other signs are 
the same definitions as the sign shown by (1) formula. 

As a desirable example, a thing like the following structural formula (5) is raised. 

[0085] 

[Formula 5] 



CH 2 =CHC0O (CH 2 ) 6 0 -^^"(h)- C 3 H 7 (5) 



[0086] 

In order that a liquid crystal frame may combine such a material with a polymers main chain via 
a methylene spacer, it is comparatively easy to move a liquid crystal frame, and although the 
stabilization effect of an oriented state is comparatively weak, there is an advantage that the 
resistance force to the inversion operation of a liquid crystal is small, and there is little 
degradation of a response. For example, especially a tilt angle and spontaneous polarization are 
small also in the liquid crystal which can form a chirai smectic C phase, and although orientation 
stability is comparatively good, it is that a response combines with an ordinary liquid crystal, and 
the optical path deflection element which was compatible in the stacking tendency and the 
response is obtained. 
[0087] 

In the 9th gestalt of this invention, a monomer contains liquid crystallinity (meta) acrylate which 
does not have a methylene spacer between a liquid crystal frame and one acryloyloxy group. As 
liquid crystallinity (meta) acrylate, material like the following general formula (6) can be used. 
[0088] 
[Formula 6] 



CH =CXC00 



"{5^ Y1 "(<^^ (6) 



[0089] 

(6) Each sign in a formula is the same definition as the sign shown in (4) types. 

Especially, in a general formula (6), X expresses a hydrogen atom and n expresses 0, The six 

membered-rings A and C express 1,4-phenylene group or 1, and 4-transformer cyclohexyl 

group independently, respectively, Y 1 expresses a single bond or -C**C- Y 3 expresses a single 

bond and the material of Z showing a halogen atom, a cyano group, or an alkyl group with 1-20 

carbon atoms is [ **3** ] preferred. 

[0090] 



The following structural formula (7) and a thing as shown in (8) are raised as a desirable 
example. These mixtures may be used. For example, under a room temperature, what carried 
out 50 weight-section **** mixing of (7) and (8) shows a nematic phase, and tends to treat it 
[0091] 
[Formula 7] 

CH 2 =GHC00 -^^Hy c 3 H 7 (7) 



[0092] 
[Formula 8] 

CH 2 =CHC00-@-C=C-@- CgH,, (8) 



[0093] 

Since a liquid crystal frame couples directly the liquid crystallinity (meta) acrylate without such 
a methylene spacer with a polymers main chain if it polymerizes, a motion of a liquid crystal 
frame is restricted and a liquid crystal frame contributes it to orientation stability directly. Since 
the polymers chain itself has the ease of moving, although orientation stability is comparatively 
strong, and the stabilization effect of an oriented state is comparatively strong, the resistance 
force to the inversion operation of a liquid crystal also has the advantage that it is 
comparatively small and there is little degradation of a response. For example, the optical path 
deflection element which was compatible in the stacking tendency and the response is obtained 
because especially orientation stability and a response combine with a bad liquid crystal also in 
the liquid crystal which can form a chiral smectic C phase. 
[0094] 

According to an above embodiment [ the 1 st to 9th ], only the linear polarization of polarization 
direction ** parallel to the deflection direction of an optical path, i.e., the slope direction of the 
liquid crystal element at the time of an applied electric field, receives the deviation of an optical 
path, and the linear polarization which intersected perpendicularly with this goes straight on as 
it is. Therefore, since the ingredient which does not receive a deviation is included in emitted 
light when an unpolarized light is entered, the contrast over the existence of an optical path 
deflection will fall. 
[0095] 

Drawing 4 is a figure showing an outline of an optical path deflection device of having a means 
to regulate a polarization direction of incident light to an optical path deflection element in the 
specific direction. 

In the figure, the numerals 8 show a linear polarization plate. 

According to a 10th embodiment of this invention, a polarization direction control means which 
sets up a polarization direction of incident light to an optical path deflection element in the 
direction of an electric field applied in a liquid crystal layer and the direction which intersects 
perpendicularly as shown in drawing 4 is established. In other words, a control means which 
carries out linear polarization in the direction parallel to a shift direction of an optical path 
deflection is established. The linear polarization plate 8 can be used as a polarization direction 
control means. A polarization direction of the linear polarization plate 8 is doubled in parallel 
with a longitudinal direction of the electrode 4, and it installs in the entrance plane side of the 
optical path deflection element 1 . Since a light component which does not receive an optical 
path deflection operation by an inclination of a liquid crystal element is cut even when incident 
light does not polarize, optical switching by an optical path deflection can be performed 
certainly. 



[0096] 

Drawing 5 is a schematic diagram for explaining composition of the 4 direction shifter by 
combination of an optical path deflection element. 

In the figure, the 4 direction shifter and 10 show the 1st optical path deflection element, 1 1 
shows 1/2 wavelength plate, and the numerals 9 show the 2nd optical path deflection element 
12, respectively. 

An 1 1th embodiment of this invention is described based on drawing 5 . This embodiment is the 
device which changed a shift direction into an optical path deflection device constituted like an 
embodiment mentioned above, and combined another optical path deflection element with it. 
Between both optical path deflection elements, 1/2 wavelength plate as a polarization plane 
rotation means is inserted. A spacer, an orienting film, etc. are omitted in drawing 5 . 
[0097] 

The 1st and 2nd optical path deflection elements 10 and 12 make an electric field generating 
direction by each electrode pairs 4 and 4 intersect perpendicularly, and are arranged in series 
by the Mitsuyuki line writing direction, and the 1/2 wavelength plate 1 1 is allocated as a 
polarization plane rotation means among both these optical path deflection elements. Here, 
although an example to which an electric field generating direction lies at right angles is 
illustrated, it may be set not only as a rectangular cross but as a predetermined angle. 
The 1/2 wavelength plate 1 1 can apply things for visible light, such as a crystal plate, a liquid 
crystal film, etc. which are usually marketed, as they are. A plane of polarization can also be 
rotated using a twist nematic (it is henceforth written as TN) liquid crystal cell. 
[0098] 

After the light flux L beforehand arranged with linear polarization receiving a deviation in the 1st 
optical path deflection element 10 by the side of the preceding paragraph to the Mitsuyuki line 
writing direction and passing through one optical path of right-and-left 2-way L1 and L2, By 90 
degrees of polarization directions being rotated and becoming a polarization direction of a sliding 
direction with the 1/2 wavelength plate 11. When a deviation is received with the latter 2nd 
optical path deflection element 1 2, and L1 takes one optical path of up-and-down 2~way L1 1 
and L12 and L2 takes one optical path of up-and-down 2-way L21 and L22, it wil! pass along 
any one optical path of four directions as a result. 

Although a deflection direction is illustrating here an example rotated 90 degrees, it is good also 
as a predetermined angle which coincides with a deflection direction in the 2nd optical path 
deflection element a polarization direction emitted not only from 90 degrees but from the 1 st 
optical path deflection element. 
[0099] 

Drawing 6 is a timing chart which shows an example of a drive of the 4 direction shifter. 
It is a figure in which drawing 6 (a) shows driving timing of the 1 st optica! path deflection 
element, and drawing 6 (b) shows driving timing of the 2nd optical path deflection element. By 
doubling timing like a graphic display of both, a shift of four directions is chosen as a 
circumference of one way one by one. 
[0100] 

Drawing 7 is a schematic diagram of an image display device which used an optical path 
deflection element. 

In the figure, a LED lamp as a light source and 22 the numerals 21 A diffusion board, 23 — a 
condensing lens and 24 — a transmission type liquid crystal panel as an image display element, 
and 25 — a light source driving part and 28 show a driving part of a transmission type liquid 
crystal panel, 29 shows an optical path deflection means, and, as for a screen and 27, a 
projection lens and 26 show a driving part of the 4 direction shifter 30, respectively. 
A 12th embodiment of this invention is described based on drawing 7 . This embodiment shows 
an example of application to an image display device. In a direction of movement of light emitted 
towards the screen 26 in drawing 7 from light source LED lamp 21 arranged to two-dimensional 
array form. The projection lens 25 as an optical member for observing the diffusion board 22, 
the condensing lens 23, the transmission type liquid crystal panel 24 as an image display 



element, and an image pattern is allocated in order. 
[0101] 

On an optical path between the transmission type liquid crystal panel 24 and the projection lens 
25, the 4 direction shifter 29 which functions as a pixel shift device intervenes, and it is 
connected to the driving part 30. The 4 direction shifter etc. which were mentioned above are 
used as such an optical path deflection means 29. 
[0102] 

Illumination light which was controlled by the light source driving part 27, and was emitted from 
the light source 31 turns into illumination light equalized with the diffusion board 22, is 
controlled by the liquid crystal driving part 28 with the condensing lens 23 synchronizing with 
the illumination light source 21, and illuminates the transmission type liquid crystal panel 24. 
Illumination light by which spatial light modulation was carried out by this transmission type 
liquid crystal panel 24 enters into the optical path deflection means 29 as image light, and only a 
predetermined distance is shifted to an arrangement direction whose image light is a pixel by 
this optical path deflection means 29. This light is expanded with the projection lens 25, and is 
projected on the screen 26. 
[0103] 

By displaying an image pattern in the state where a display position was shifted, according to a 
deviation of an optical path for two or more subfields of every which divided an image field in 
time by the optical path deflection means 29, multiplication of the apparent pixel number of the 
transmission type liquid crystal panel 24 is carried out, and it is displayed. Thus, since a shift 
amount by the optical path deflection means 29 performs twice as many image intensifying as 
this to an arrangement direction of a pixel of the transmission type liquid crystal panel 24, it is 
set as one half of picture element pitches. A seemingly high definition picture can be displayed 
by amending a picture signal which drives the transmission type liquid crystal panel 24 by a shift 
amount according to a shift amount. 
[0104] 

Under the present circumstances, an observer can be provided with a bright quality picture, 
without raising utilization efficiency of light and increasing load of a light source, since optical 
deflection elements like each embodiment mentioned above are used as the optical path 
deflection means 29. By performing optical path deflection control with the direction of an 
applied electric field and field intensity by the electrode pairs 4 and 4 in the optical path 
deflection element 1 concerned, a suitable pixel shift amount is held and a good picture can be 
acquired. 
[0105] 
(Example 1) 

Drawing 8 is a figure showing test equipment for checking operation of an optical path 
deflection element. 

In the figure, numerals 1' shows an empty cell and a power supply for applied electric fields in 
31, respectively. 

A 600-A-thick homeotropic orientation film was formed in the surface of a 1-mm-thick glass 
substrate. An aluminum electrode sheet 80 micrometers in thickness, 1.0 mm in width, and 12 
mm in length was used as a spacer and electrode, and empty cell 1' like drawing 8 which has 
arranged an electrode pair in parallel so that an effective area may serve as 1-cm width was 
produced. 

Next, a ferroelectric liquid crystal composition which turns into 1 % of the weight of liquid 
crystallinity acrylate constituents which consist of 50 weight sections at a time respectively 
from ferroelectric liquid crystal "CS1029" (made by Chisso) 99 % of the weight in a compound 
to which a commercial photopolymerization initiator was indicated to be one weight section by 
(7) types and (8) formulas was adjusted. 
[0106] 

Where empty cell 1 ' and a ferroelectric liquid crystal composition are heated at about 80 **, a 
ferroelectric liquid crystal composition was poured into empty cell V. A liquid crystal cooled this 



cell to temperature which shows a smectic A phase, and it irradiated with ultraviolet rays of 60 
mJ/cm 2 , with a perpendicular orientation state of a smectic A phase maintained. Then, it cooled 
to a room temperature, and closed with adhesives, and a polymers stabilization perpendicular 
orientation ferroelectric liquid crystal cell as the optical-path polarizing element 1 was obtained. 
The power supply 31 which becomes the electrode pairs 4 and 4 from a pulse generator and 
high-speed amplifier was connected, and test equipment was constituted. 
[0107] 

When a conoscope figure of a liquid crystal layer in an effective area of this optical path 
deflection element was observed under a room temperature in the state of a non-electric field, 
a picture of a cross-joint form and an annulus ring was observed in the central part. Therefore, 
under a non-electric field, it has checked that an optical axis was vertical to a liquid crystal 
layer. In this state, spiral structure which tilting directions of a liquid crystal element rotate to a 
direction vertical to a substrates face is taken, and an average optical axis is observed as a 
direction vertical to a substrates face which is the direction of a screw axis. 
[0108] 

Next, when rectangular wave voltage of **3 kV and 1 Hz was impressed to the electrode pairs 4 
and 4 from the power supply 31, a cross joint of a conoscope figure and a position of an annulus 
ring carried out the both-way shift at 1 Hz in a sliding direction. When an angle of gradient of an 
optical axis was calculated from NA value of an object lens of a microscope, a refractive index 
of a liquid crystal, and a shift amount of a cross-joint position, it was about 20 degrees. 
[0109] 

An opening equivalent to a square wave whose spatial frequency is 100 lp(s)/mm illuminated a 
mask pattern of a 5-micrometer angle from a rear face, and the transmitted light was observed 
through the optical path deflection element 1 included in a device shown in drawing 8 . It is 
observed as a position of a mask pattern shifted in operating the optical path deflection element 
1. By observing a situation of this shift with a high speed camera with a microscope, the amount 
of optical path shifts and its response time were measured. Impressing rectangular wave voltage 
of **3 kV and 120 Hz to the electrode pairs 4 and 4 from the power supply 31. When 
observation (40500 frames per second of time resolution) by a high speed camera was 
performed, response time which 7 micrometers and movement of those take a shift amount is 
1msec, and showed a shift amount and high speed response nature as for which a problem is 
not practically. 
[0110] 

Change was not looked at by oriented state of a liquid crystal layer even if it performed this 
operation for 8 consecutive hours. Change was not looked at by oriented state of a liquid 
crystal layer even if it repeated ON and OFF of a drive. Therefore, there is no degradation also 
in optical path deflection operation, and a stable optical path deflection element was obtained. 
[0111] 

(Comparative example 1) 

Aluminium sheet thickness of an electrode and spacer was reduced to 65 micrometers, and it 
was made to be the same as that of Example 1 except not having used a polymers stabilization 
liquid crystal cell by a liquid crystallinity diacrylate constituent When "CS1029" (made by 
Chisso) was used as a liquid crystal material, an angle of gradient of an optical axis by 
conoscope measurement was 25 degrees. By measurement by a high speed camera, response 
time which 9 micrometers and movement of those take a shift amount is 0.8msec, and showed a 
shift amount and high speed response nature as for which a problem is not practically. 
When this operation was performed for 8 consecutive hours, few nebula parts occurred in a 
liquid crystal layer of an effective area. In this state, when ON and OFF of a drive was repeated, 
a nebula part grew. In this state, light transmittance of a liquid crystal element decreased and 
light scattering occurred. 

Although this element was able to be returned to a good state of an early stacking tendency by 
heating and re-cooling to 80 **, a stable optical path deflection element was not obtained. 
[0112] 



(Example 2) 

A liquid crystal cell was created like Example 1 except having changed a ferroelectric liquid 
crystal composition, operation at the time of photopolymerization, and conditions as follows. 
Thickness of a liquid crystal layer was set as 65 micrometers. 

0.5 % of the weight of liquid crystallinity diacrylate constituents of a compound which indicated a 
commercial photopolymerization initiator to be one weight section to (3) types, and a 
ferroelectric liquid crystal composition which consists of ferroelectric liquid crystal 
"CS2005" (made by Chisso) 99.5 % of the weight were adjusted. 

Although CS2005 does not show a smectic A phase but its stacking tendency of a smectic C 

phase is bad, spontaneous polarization and a tilt angle are comparatively large. 

[0113] 

Where an empty cell and a ferroelectric liquid crystal composition are heated at about 80 **, a 
ferroelectric liquid crystal composition was injected into an empty cell. Where a volts alternating 
current of **2000V and 200 Hz is impressed to an electrode pair of this cell, when it cooled, 
nebula by orientation disorder occurred temporarily near the transition temperature from a 
chiral nematic phase to a chiral smectic C phase, but a stacking tendency was recovered 
gradually. Then, even if it cooled to a room temperature, a perpendicular orientation state of a 
chiral smectic C phase with a comparatively sufficient stacking tendency was maintained. It 
irradiated with ultraviolet rays of 60 mJ/cm 2 in the state. Then, it closed with adhesives and 
the polymers stabilization perpendicular orientation ferroelectric liquid crystal cell 1 , i.e., an 
optical-path polarizing element, was obtained. This optical path deflection element was included 
in test equipment shown in drawing 8 . 
[0114] 

When a conoscope figure of a liquid crystal layer was observed under a room temperature in an 
effective area of this optica! path deflection element in the state of a non-electric field, a 
picture of a cross-joint form and an annulus ring was observed in the central part. Therefore, 
under a non-electric field, it has checked that an optical axis was vertical to a liquid crystal 
layer. Next, when rectangular wave voltage of **3 kV and 1 Hz was impressed to an electrode 
pair from a power supply, a cross joint of a conoscope figure and a position of an annulus ring 
carried out the both-way shift at 1 Hz in a sliding direction. When an angle of gradient of an 
optical axis was calculated from NA value of an object lens of a microscope, a refractive index 
of a liquid crystal, and a shift amount of a cross-joint position, it was about 25 degrees. 
[0115] 

Like Example 1 , an opening illuminated a mask pattern of a 5-micrometer angle from a rear face, 
and the transmitted light was observed through an optical path deflection element of this 
example included in test equipment shown in drawing 8. It is observed as a position of a mask 
pattern shifted in operating an optical path deflection element. By observing a situation of this 
shift with a high speed camera with a microscope, the amount of optical path shifts and its 
response time were measured. When observation (40500 frames per second of time resolution) 
by a high speed camera was performed impressing rectangular wave voltage of **3 kV and 120 
Hz to an electrode pair from a power supply, response time which 7 micrometers and movement 
of those take a shift amount is 1 msec, and showed a shift amount and high speed response 
nature as for which a problem is not practically. 
[0116] 

(3) when a liquid crystallinity diacrylate compound like a compound shown in a formula is 
polymerized, in order to form a three-dimensional meshes-of-a-net organization, it is thought 
that an effect of orientation stabilization of a liquid crystal layer is very large, but since an 
effect of restricting transfer operation of a liquid crystal element simultaneously is also large, 
we are anxious about speed of response becoming slow. Then, although spontaneous 
polarization and a tilt angle are large and being excelled in high speed response nature like this 
example, orientation stability was also able to be raised, securing practical speed of response 
because orientation stability combines with a comparatively bad liquid crystal material. 
[0117] 



Change was not looked at by oriented state of a liquid crystal layer even if it performed this 
operation for 8 consecutive hours. Change was not looked at by oriented state of a liquid 
crystal layer even if it repeated ON and OFF of a drive. Therefore, there is no degradation also 
in optical path deflection operation, and a stable optical path deflection element was obtained. 
[0118] 

(Comparative example 2) 

It was made to be the same as that of Example 2 except not having impressed an AC electric 
field after liquid crystal pouring. Since a liquid crystal of Example 2 has the bad stacking 
tendency, at the time of cooling, nebula by orientation disorder began to occur near the 
transition temperature from a chiral nematic phase to a chiral smectic C phase, and nebula 
remains as it is also at a room temperature. Since a state will be fixed with orientation [ in 
disorder ], even if it performs photopolymerization in this state, a polymers organization by 
polymerization was not formed. 
[0119] 
(Example 3) 

The same empty cell as Example 1 was created. Thickness of a liquid crystal layer was set as 
65 micrometers. 

Next, 1 % of the weight of liquid crystallinity acrylate constituents of a compound which showed 
a commercial photopolymerization initiator in one weight section and (5) types, and a 
ferroelectric liquid crystal composition which consists of ferroelectric liquid crystal 
"CS1024" (made by Chisso) 99 % of the weight were adjusted. Although simple substance of a 
stacking tendency is also comparatively good and speed of response of CS1 024 is also enough, 
stability at the time of prolonged operation has room for the further improvement. 
[0120] 

Where an empty cell and a ferroelectric liquid crystal composition are heated at about 80 **, a 
ferroelectric liquid crystal composition was injected into an empty cell. A liquid crystal cooled 
this cell to temperature which shows a smectic A phase, and it irradiated with ultraviolet rays of 
60 mJ/cm 2 , with a perpendicular orientation state of a smectic A phase maintained. Then, it 
cooled to a room temperature, and closed with adhesives, and a polymers stabilization 
perpendicular orientation ferroelectric liquid crystal cell was obtained. This optical path 
deflection element was included in test equipment shown in drawing 8 . 
[0121] 

When a conoscope figure of a liquid crystal layer was observed under a room temperature in an 
effective area of this optical path deflection element in the state of a non-electric field, a 
picture of a cross-joint form and an annulus ring was observed in the central part. Therefore, 
under a non-electric field, it has checked that an optical axis was vertical to a liquid crystal 
layer. Next, when rectangular wave voltage of **3 kV and 1 Hz was impressed to an electrode 
pair from a power supply, a cross joint of a conoscope figure and a position of an annulus ring 
carried out the both-way shift at 1 Hz in a sliding direction. When an angle of gradient of an 
optica! axis was calculated from NA value of an object lens of a microscope, a refractive index 
of a liquid crystal, and a shift amount of a cross-joint position, it was about 25 degrees. 
[0122] 

Like Example 1, an opening illuminated a mask pattern of a 5-micrometer angle from a rear face, 
and the transmitted light was observed through an optical path deflection element included in 
test equipment shown in drawing 8 . It is observed as a position of a mask pattern shifted in 
operating an optical path deflection element. By observing a situation of this shift with a high 
speed camera with a microscope, the amount of optical path shifts and its response time were 
measured. When observation (40500 frames per second of time resolution) by a high speed 
camera was performed impressing rectangular wave voltage of **3 kV and 120 Hz to an 
electrode pair from a power supply, response time which 7 micrometers and movement of those 
take a shift amount is 1.5msec, and showed a shift amount and high speed response nature as 
for which a problem is not practically. 
[0123] 



(5) When a liquid crystallinity acrylate compound which has a methylene spacer like a compound 
shown in a formula is polymerized, in order to form a side chain type liquid crystal polymer, it is 
thought that an effect of orientation stabilization of a liquid crystal layer is comparatively small, 
but. Since an effect of restricting transfer operation of a liquid crystal element is small, there is 
little influence on speed of response. Then, long-term orientation stability is maintainable, 
securing practical speed of response because orientation stability combines with a 
comparatively good liquid crystal material like this example. 
[0124] 

Change was not looked at by oriented state of a liquid crystal layer even if it performed this 
operation for 8 consecutive hours. Change was not looked at by oriented state of a liquid 
crystal layer even if it repeated ON and OFF of a drive. Therefore, there is no degradation also 
in optical path deflection operation, and a stable optical path deflection element was obtained. 
[0125] 

(Comparative example 3) 

It was made to be the same as that of Example 3 except not having used a polymers 
stabilization liquid crystal cell by a liquid crystallinity acrylate constituent. By measurement by a 
high speed camera, response time which 9 micrometers and movement of those take a shift 
amount is 1 .3msec, and showed a shift amount and high speed response nature as for which a 
problem is not practically. 

When this operation was performed for 8 consecutive hours, few nebula parts occurred in a 
liquid crystal layer of an effective area. In this state, when ON and OFF of a drive was repeated, 
a nebula part grew. In this state, light transmittance of an element decreased and light 
scattering occurred. 

Although this element was able to be returned to a good state of an early stacking tendency by 
heating and re-cooling to 80 **, a stable optical path deflection element was not obtained. 
[0126] 
(Example 4) 

Drawing 9 is a figure showing an optical path deflection device using an optical-path polarizing 

element which has the 2nd electrode pair. 

In the figure, the numerals 32 show the 2nd electrode. 

The same empty ceil 1 ' as Example 1 was created except having provided in the 2nd electrode 
pair 4 and 4, as shown in the figure. The same strong dielectric liquid crystallinity constituent as 
Example 1 was poured in, where a volts alternating current is impressed like Example 2, it 
cooled, and a good chiral smectic C phase of a stacking tendency was formed also at a room 
temperature. Next, an optical path deflection device shown in drawing 9 was constructed, and 
where a 200v/mm direct-current electric field is impressed from the 2nd power supply 32 in the 
2nd electrode pair 4 and 4, photopolymerization was performed similarly. Then, it closed with 
adhesives and a polymers stabilization perpendicular orientation ferroelectric liquid crystal cell 
was obtained. It is thought that polymers stabilization of the direction of an electric field 
depended in the 2nd electrode pair 4 and 4 is carried out after aiming to differ from an electric 
field for an optical path deflection drive, a spiral of a chiral smectic C phase coming loose like 
drawing 2 and a liquid crystal element's having inclined in the direction of [ other than the time 
of a drive ]. 
[0127] 

Drawing 10 is a mimetic diagram showing a sensing device of the transmitted light of an optical 
path deflection element. 

In the figure, the numerals 33 and 34 show a polarizing plate and 35 shows a photodetector, 
respectively. 

The optical-path polarizing element 1 of the figure shall be used in the state where it was 
included in an optical path deflection device shown in drawing 9 . However, since an electric field 
is not applied to the electrode pairs 4 and 4 at the time of actual use, the 2nd power supply 32 
is removed. 

An optical path deflection device shown in drawing 9 using the optical deflection elements 1 



created in Example 4 was built into a device as shown in drawing 10 , and intensity of time of 
transient light scattering was measured. Numerals shown in drawing 9 are also used in the 
following explanation. 

Drawing 10 (a) is a figure showing the state where a predetermined electric field was applied to 
the optical-path polarizing element 1 by the power supply 31 shown in drawing 9 , and a liquid 
crystal element has arranged uniformly. Drawing 1 0 (b) is a figure showing a state when 
arrangement of a liquid crystal element is transitionally confused at the time of reversal of an 
electric field. 
[0128] 

The unpoiarized laser beam L0 is entered in the optical deflection elements 1 as the polarization 
L1 of a sliding direction of a figure through the polarizing plate 33. It arranges so that a 
polarization direction of the incident light L1 and a deflection direction of the optical deflection 
elements 1 may be in agreement, and the polarizing plate 34 of cross Nicol is arranged after the 
optical deflection elements 1 . As shown in drawing 10 (a), where a predetermined electric field 
is applied to the optical path deflection element 1, a liquid crystal element in the optical path 
deflection element 1 carries out orientation uniformly, and an optical path shift phenomenon is 
produced, but since neither rotatory polarization nor disorder is produced, transmitted light L1 ' 
does not penetrate the next polarizing plate 34. In transient state as shown in drawing 10 (b) on 
the other hand, in case an electric field applied to the optical path deflection element 1 is 
reversed, since orientation of a liquid crystal element is in disorder, a plane of polarization is 
also confused, the transmitted light L2 turns into the scattered light, and the light L3 which has 
a polarization direction vertical to space which leaks and comes out the next polarizing plate 34 
produces it. Intensity and time of transient light scattering can be measured by detecting 
intensity and time of this light L3 that leaked and came out with the photodetector 35. 
[0129] 

In the optical path deflection element 1 shown in drawing 10 , when measured from the 1st 
power supply 31 by impressing rectangular wave voltage of **2000V and 100 Hz to the 1st 
electrode pairs 4 and 4, detection time of 10 mV and light leaking of detection voltage of the 
light leaking L3 by transitional light scattering was 1 msec. An opening illuminated a mask pattern 
of a 5-micrometer angle for a situation of an optical path shift in this driving condition from a 
rear face like Example 1 , and that transmitted light was observed with a high speed camera with 
a microscope through an optical path deflection element shown in drawing 9 . 
[0130] 

Drawing 1 1 is a figure showing a situation of movement of a pattern of the transmitted light. 
In the figure, the numerals 36 show a position of a pattern of the transmitted light of a mask 
pattern. When an opening moved, as shown in drawing 1 1 , the position 36 of a pattern of the 
transmitted light drew a circular locus slightly, and moved to the 2nd position 36c via the 
halfway point 36b from the 1st position 36a. An opening dot was observed with comparatively 
sufficient contrast also during movement. Therefore, a hand of cut at the time of reversal of a 
liquid crystal element was controlled by one way, and in a problem, transient light scattering 
accompanying reversal is a level which is not, and it was judged in light leaking intensity of this 
level and time that there was no problem practically by a actual optical path shift phenomenon. 
[0131] 

(Comparative example 4) 

Same transient light scattering was measured using a liquid crystal element which performed 
photopolymerization to Example 4 without impressing a direct-current electric field to the 2nd 
electrode pair. Detection time of 20 mV and light leaking of detection voltage of light leaking 
was 1 .5msec. When a moving process of an opening was observed with a high speed camera, a 
linear shape locus was drawn. It was observed that an opening dot faded and transitional light 
scattering has occurred during movement. Since a hand of cut at the time of reversal of a liquid 
crystal element was not controlled, transient light scattering accompanying reversal had 
occurred, but it was judged that generating time of light leaking was comparatively short, and 
tolerance level practically. 



[0132] 
(Example 5) 

The 4 direction shifter similar to drawing 5 was created, and an image display device similar to 
drawing 7 was constituted. Numerals shown below apply to numerals shown in both figures. A 
polysilicon TFT liquid crystal light valve of 0.9 inch of diagonal XGA (1024x768 dots) was used 
as the image display element 24. Every direction of a picture element pitch is about 18 
micrometers. A numerical aperture of a pixel is about 50%. It had composition which provides a 
microlens array and raises a condensing rate of illumination light to the light source side of the 
image display element 24. In this example, what is called a field sequential system that switches 
a color of light irradiate the image display element 24 of the above-mentioned liquid crystal 
panel of one sheet at high speed, using a LED source of RGB 3 color as the light source 21, and 
performs a colored presentation is adopted. 
[0133] 

In this example, subfield frequency shall be 240 Hz, 4 times, for 4 times as many pixel 
multiplication according [ frame frequency of image display ] to 60 Hz and a pixel shift. In order 
to divide inside of one subframe into further 3 classification by color, a picture corresponding to 
each color is switched at 720 Hz. An observer catches sight of a full color image by turning on 
and off LED source 21 of a corresponding color according to display timing of a picture of each 
color of the image display element 24 of a liquid crystal panel, 

Basic constitution of the optical path deflection element 1 is the same as that of Example 1 . A 
blower fan of the open air was provided, and air cooling was carried out so that temperature of 
the optical path deflection element 1 might be the same 25 ** as outside air temperature. 
[0134] 

Using an optical path deflection element 2 sets, the incidence side was used as the 1st optical 
path deflection element 10, and the outgoing radiation side was used as the 2nd optical path 
deflection element 1 2. The direction of the mutual transparent electrode line 4 intersected 
perpendicularly, and it has arranged so that it may be in agreement with an arrangement 
direction which is a pixel of the image display element 24. Emitted light from a liquid crystal light 
valve of the image display element 24 is already linear polarization, in this example, are arranged 
so that the polarization direction may be in agreement with the direction of an optical path 
deflection of the first optical path deflection element 1 0, but. In order to ensure a polarization 
degree of incident light to an optical path deflection element, a linear polarization plate was 
formed in the entrance plane side of the optical path deflection element 10 as a polarization 
direction control means. 
[0135] 

Polarization plane rotation element 1 1 ' was provided between the 1 st and 2nd optical path 
deflection elements. On two glass substrates (3 cm x 4 cm, and 3 mm in thickness), polarization 
plane rotation element 1 1 ' carried out the spin coat of the orientation material of a polyimide 
system, and formed about 0.1 -micrometer orienting film. Rubbing treatment was performed after 
annealing treatment of a glass substrate. A rubbing treated surface was made to counter a 
periphery of two glass substrates on both sides of a spacer of 8-micrometer thickness, both 
substrates were pasted together and an empty cell was produced so that a rubbing direction 
might intersect perpendicularly. Into this cell, material with which permittivity anisotropy mixed a 
proper quantity of chiral materials to a positive nematic liquid crystal was poured in under 
ordinary pressure, and a TN liquid crystal cell which was able to twist orientation of a liquid 
crystal element 90 degrees was created. 
[0136] 

Since an electrode is not provided in this ceil, it functions on it as mere polarization rotation 
element 11'. Discharge between aluminum electrodes of both the optical path deflection 
elements 10 and 12 is prevented. It has inserted and arranged between two optical path 
deflection means so that a rubbing direction of a plane of polarization of light and an entrance 
plane of polarization rotation element 1 1 ' emitted from the 1 st optical path deflection element 
10 may be in agreement. A plane of polarization of emitted light from the 1st optical path 



deflection element 10 rotates 90 degrees by polarization plane rotation element 11', and it is in 
agreement with a deflection direction of the 2nd optical path deflection element 12. The 1st 
optical path deflection element 10, polarization plane rotation element 11', and the optical 
deflection device 29 that consists of the 2nd optical path deflection element 12 were installed 
immediately after the image display element 24. 
[0137] 

Voltage of rectangular wave voltage which cools the optical path deflection elements 10 and 12 
at about 25 ** with a blower fan, and drives the optical path deflection elements 10 and 12 **3 
kV (an average electric field is **300v/mm), Frequency was 1 20 Hz, a phase of a square wave 
applied to an optical path deflection element of two sheets was shifted 90 degrees, as drawing 6 
showed, and driving timing was set up in the four directions carry out a pixel shift. In this driver 
voltage, the amount of optical path shifts is about 9 micrometers, and a pixel shifts it by 1/2 
pixel, and it is displayed. 
[0138] 

A picture with a frame frequency of 60 Hz which was seen in a 2-way in every direction and in 
which upper pixel number carried out multiplication to each [ twice 3 by rewriting a subfield 
picture displayed on the image display element 24 at 240 Hz has been displayed. Pixel shift 
amounts are uniform from a center of a picture to an end, and a high definition picture was 
acquired. Switching time of the optical path deflection elements 10 and 12 is about 1 msec, and 
sufficient efficiency for light utilization was acquired. Flickers were not observed. A picture even 
with after [ high definition ] continuous running of 8 more hours was maintained. 
[0139] 

(Comparative example 5) 

It was made to be the same as that of Example 5 except having used an element which knit an 
optical rotation element by a twist nematic liquid crystal cell of 10 micrometers of liquid crystal 
layer thickness, and a double refraction element of LiNb0 3 as the optical path deflection 
element 1 . Numerals use drawing 5 and 7 like Example 5. 

The same polarization plane rotation element 1 1 ' as Example 5 was provided among both using 
2 sets of optical path deflection elements 10 and 12. Cool the optical path deflection elements 
10 and 12 at about 25 ** with a blower fan, and shall set to **10V voltage of rectangular wave 
voltage which drives the optical deflection elements 10 and 12, frequency shall be 120 Hz, and a 
phase of a square wave applied to the optical path deflection elements 10 and 12 of two sheets 
is shifted 90 degrees, Driving timing was set up in the four directions carry out a pixel shift. 
[0140] 

Although the amount of optical path shifts was about 9 micrometers, and a pixel shifted and was 
displayed by 1/2 pixel in this driver voltage, speed of response of these optical path deflection 
elements 10 and 12 is 15msec, and a 120-Hz high speed drive was not able to be answered. 
Then, the optical path deflection elements 1 0 and 1 2 were driven at 60 Hz, and a picture with a 
frame frequency of 30 Hz which was seen in a 2-way in every direction and in which upper pixel 
number carried out multiplication to each [ twice ] by rewriting a subfield picture displayed on 
the image display element 24 at 120 Hz has been displayed. However, a flicker etc. were 
observed. The wavelength dependency of the amount of optical path shifts was large, and a 
ghost pixel occurred outside a shift position. 
[0141] 

[Effect of the Invention] 

Since the liquid crystal layer of a chiral smectic C phase which makes the homeotropic 
orientation with which it filled up between substrates contains the organization of fibrous or 
mesh shape, an oriented state is stable and it is lost that orientation is in disorder also in 
repeated use. 

[Brief Description of the Drawings] 

[Drawing 1] It is a cross section of the optica! path deflection element for describing a 1st 
embodiment of this invention. 

[Drawing 2]A t the time of optical deflection operation, it is a mimetic diagram showing signs that 



a polymers polymerization is carried out, impressing the direct-current electric field of a 
different direction. 

[Drawing 3] It is a mimetic diagram showing the state of the liquid crystal layer at the time of 
using a liquid crystalline polymer as a polymer material. 

[Drawing 4j lt is a figure showing the outline of an optical path deflection device of having a 
means to regulate the polarization direction of the incident light to an optical path deflection 
element in the specific direction. 

[Drawing 5] It is a schematic diagram for explaining the composition of the 4 direction shifter by 
the combination of an optical path deflection element. 

[Drawing 6] it is a timing chart which shows an example of a drive of the 4 direction shifter. 
[Drawing 7] lt is a schematic diagram of the image display device using an optical path deflection 
element. 

[Drawing 8] It is a figure showing the test equipment for checking operation of an optical path 
deflection element. 

[Drawing 9j lt is a figure showing the optical path deflection device using the optical-path 
polarizing element which has the 2nd electrode pair. 

[Drawing 1 0] It is a mimetic diagram showing the sensing device of the transmitted light of an 
optical path deflection element. 

[Drawing 11] It is a figure showing the situation of movement of the pattern of the transmitted 
light. 

[Drawing 12] It is a figure showing the section of an optical path deflection element typically. 
[Drawin g 13jlt is a figure showing the example of a different electrode configuration. 
[Drawing 14] It is a figure showing typically an electric field direction and the slope direction of a 
liquid crystal element about the composition shown in drawing 1 2 . 

[Drawing 15] It is a mimetic diagram showing a situation when an electric field is reversed from 
the state of drawing 14. 

[Drawing 16] It is a figure showing typically the oriented state of a liquid crystal element, and the 
principle of an optical path deflection. 

[Drawing 1 7] It is a figure showing typically the state where the electric field was reversed in 
drawing 16 . 

[Drawing 18] It is a figure for explaining generating of the orientation defects in a smectic C 
phase. 

[Drawing 1 9] They are drawing 1 4 and a figure showing the inclining state of the liquid crystal 

element in an optical path deflection element like 1 5. 

[Description of Notations] 

1,10, and 12 Optical-path polarizing element 

2 Substrate 

3 Vertical orientation films 

4 Electrode 

5 Liquid crystal layer 

7 Spacer 

8 Linear polarization plate 

9 The 4 direction shifter 
111/2 wavelength plate 



[Translation done.] 



JP 2004-184522 A 2004. 7. 2 



(19)B*Htf!fl5=(JP) (12) £ ffl !ff If & ?B(A) (ll)WWfljJB&H*^ 

^512004-184522 
(P2004-164522A) 
(43)SP§B ¥£16*7*120 (2004. 7. Z) 



(51) Int. CI. 7 Fl 




K 


602F 1/13 G02F 


1/13 505 2H088 


602 F 1/1334 G02F 


1/1334 


2H089 


G02F 1/31 G02F 


1/31 


2K002 




«$ 


m^jsoia 20 0 L (± 29 5) 


(21) &mm^ $§$2002-348535 ^2002-348535) 


(71) tUM A 


000006747 


(22) {HJKB ™4^1U!29H (2002. 11.29) 














(74) ttSA 


100067873 










(74) ft® A 


100090103 










(72)MS# 


















(72) mm 






















(54) iswo«»j 



(57) [»»] 

ttfe 5 <, ^i* g 5 b Ltcm. * yfrx * 
imim m 1 




(2) 



JP 2004-184522 A 2004. 7. 2 



I # fF M # © « H ] 
1 1 

y ^ C ft £ M ^ t£ & $t & )P £ , 0E«ftJirt©BiIIBSSiii:¥ff35:*|o|^ffi»)SlfSrJgfig 

*iS]^^o^^rw^s B B B s^sffi^t^^5)t^tt<?>ffiM*^i^am^T, air ie s is b ~ 

© A It 3ft i- *t I - 5\ WfBSSffii»f>offllt3fcSgS:§)Slx.536KMlR)^ : ? L t*5^-C, tufE^ 

a s *s ^ fe s VMS ih a ^ © m « s: w i- 5 • t * #m t i- 5 * k ffi i6] * ^ B 

I»*«2] 

1 ^fEf£©:ftm§j**^ fcfc^r, Mf&jSftgoffSasi 0 ^m^±T'fo5ri^ 10 
» tt i ■* 5 3t K ffi ft * . 
3 ] 

W * « l £ ft !i 2 5^ IB « © M M * ^ & ^ T , MSIH^ot9ia3t^«iai«rlEJSf B S© 

sss{r*tLTigii)S#©*^icf«^LT^sri^^mt-r53tssii^*^o 

[ If * « 4 ] 

|f*]Sl^v^L3©v>Tft^io(cfB*cD*ES®^^^ic*JV^T, tuisffi^fi, 
tl*!5] 

4 fcE*©3fe»«3fc**fc*S^T , lit IE BufB3fcB-£©^©ft 20 

[»** 6 ] 

im^m 7 ] 

m * m 4 * ft fi 5 ic IB * © 36 Eg II 3t * ^ C *s ^ T , tu |H jft f* , mf IE «t A 1 ft © iu IS X ft 
ffi£¥^fc;Sfafc£0f£«#«:f?flllLfclfcJi-C, ^ y ? a ft © jfiA a» £> * 7 * ^ 

[1*48] 30 

^*S4tfctt5{c!a«©3tss{s^* : f(-^^T, iire&ttn. Sf7;v^/^^ci 

& *1"i&«*flc-<?, M Ip3 » ^ B# ir lift 5 * ft ©MM £M t tcVtm tl^ £ -Srft d 
[ f f * 5 9 ] 

si^^iftv^uaw^i-n^iotEawjtisiB^ss^iii^v^-c., w ie m m tt , % £ «■ # 

I ffi * * 1 0 ] 

f#*S9t?flll©M{I#5ff^f-:}^-C, MIElaffitt, iMItloOTHn^^ 

* X © M ^ ^ V 7 ^ - if - & 5 « & t± ^ ( * * ) rHl/-f^l§Lt»*J 
jh/fcitSrW»ti-53tSfflilRl* : 7 L „ 40 
[■»** 1 1 ] 

ft*«9(C|a«©36^il*^^-(CjoV^T, Mi IB M (1 , «*#»fc-o©T^3n-f/l.* 

=5r^K©P B 1^^^^^^^-f--^^5S B a B 'tt ( * ) T^^^l^tTllJjl 

[ It * rl 1 2 ] 

W*il9(ClBft«}tEgfi3t*^(Cfe^T, M IB jfi is f± , « B s a f-»i-oOT^yD.-l'^^ 
^-^£©Wt^^u^^-!-^-^ft^jg^^ ( j £ ) 7H^^I^LTIS^ 

I It * * 1 3 ] 

S # *l 1 ft ^ L 1 2 © ^ T 1 o ic fB « © * Eg ® * K ^ T , tulBMilft^- 50 



(3) 



JP 2004-184522 A 2004. 7. 2 



©AijtCl^Jfi^^ WE*** S:*tEiB± t.iftie Ufc*lRi Kispff + 5 iH 

[If #5 1 4 ] 

ft Ml 3fc!E«©M15fti?ffc*5^-C, MSE#l&ffift*^©ffllt3te©ffi3teI5«rflfr£© 
#ftfc[E]$££*5Mffi0Mg!:£, Mffi@gStt©m«ft£Att*£-?-6il2©)fcS&fi 

1 5 ] 

»#*l4^Ul-4©^-fjiA»ioK:ia««)3te»fll^3R^Sr*U. &l fc fi£ o "Ot £ 

i it * m i e ] 

M ft - ^ © » « £ FJt £ © IS T- ¥ S3 E L , K*ffiffit¥tr^*^l'«i)lt#^f^^'r 
5 «S » ft E* U , ■ R KS IB m * 5« * h n tr y ^ E l« * 4 i" * 9 ^ ^ ^ ^ ^ y ^ C ffi t » 

^prsi4fSB B BS*B^1-53t^^^if6]^^ro®it*^*^c^v^T, mr ib $ & # * / - * fc 
sic l fc «; si -c , v-jfcii/k*"!) v-o*< £ fc - 13 % % m & m t&m fc <£ o t a 

1 7 ] 

it * m i eKiaftwafcKfiiRiiR^osist^jfeKdsv^-c, is 12 % fc ± 5 n £ * ff .5 t # © is 

[»*« 1 s ] 

w * * 1 e 4 fc ii 1 7 ^ fE « © % % m fa m ? © m m * & fc *s v> x s m m m & m a* * * * h 
o tr y ^ e ifii t i- * * * y 9 Aft**-*-***-?**-*-* ~ t £ # m t -r %%i&mfa 

\m *js 19] 

If * « 1 6lfcftl 7fcM©Mffift3Sf©Mii#ffifc;fc^T, H&IBjRftSrtoatriaS 
« B i ¥ ft * ft fc £ ^ * # £ 1^ L fc ^ fi "C , * ^ ^ y ^ A ft © ?a J? a» ^ 7 ^ > 

iw** 2 0 ] 

Mr * *S 1 6 i 1 7fciBife©)ti&ffl|6j*^©»[3i*fefc*i^-C, 

ll«:*tiSl*1?, 3t-(i^f)^a#£ttS^5*^©B:iifta#^fPJPLfcttMT'a^1-Sr 

[»W©Bi»4lttM] 
[ 0 0 0 1 ] 
[M-h©#Jffl#!f] 

#*WHU ■ *K <fc o T*©*fr £^33tMft=if^ Mft7="^ x £ J; r ii 

h<D%mmfa*^ , * fc « * « ir] t -y * & *u « l fc w {ft * * s g fc 1a 1~ s . v 

[ 0 0 0 2] 

[ ft * © a « ] 

" * » « Ir) # ^ " i Mt , ^^^©S^f^fcJ^ftwMfcillpK BP t. , A»*CSL 



(4) 



JP 2004-1 84522 A 2004. 7. 2 



TffllttffcTfT h S*5j&», rtfiflieSrWoTISHK**^**,*^!*, *©PI#£ 

+ 5- 
[ 0 0 0 3 ] 

[ 0 0 0 4 ] 

* J: 5 , *I«fl*f453t**?tUT 4 KH 2 po 4 (KDP) , N H 4 H 2 po 

4 (ADP) , LiNb0 3 , LiTa0 3v G a A s . C d T e ft S 1 M M M 

* (# y ^/P* &*) KTN, S r T i O 3 , CS Z , - hn^Vt'y 

eo 2 fc£©#w&m^fc*W3te¥f'<'f** 1 to&ft"0>s ( « *. a\ # 

fig ) . - $ ft , + #*ffeft&iIftS£#5fc»fcttftB£&ft<I&3i&g 

jjs & !? , * fc , M M K « T- & 5 fc & ffl ii «0 £ n T ^ 5 „ 
[ 0 0 0 5 ] 

W3£«SrS^(ei3S!i6j#fciE«U, tt 3 H Sffi W (c ft A JI fr ft A, f£ * - A ^ 7 * , 

ft , 0f T , 2tfc©<£l^©SWS*££SWc$ft£(cgEeL, flliSM^v F y 
^ * ffi » fT SB T* , A M 3t - a £ ¥ -te i/ y h-F zmihrnzm/vtzft^- A-yy ? 
^/vTkLT#MMLfcft^-Aiyy*#M£ftT^5 0 
[ 0 0 0 6 ] 

*fc, At4SfiS:#5ii#i?ffit, ffil ft Sb * J& ! & < , L a» fc , M^ifilftEESfiSr 
5 i t ^ t# 5 Mft * ^ y £ fir ^ 5 £M*.tf, #fF« 2 $ 

fig o ) . * ft fit (4 , 2tt©sw*ssrgf3e©HR5-e*H6]Baas-fr. *f ft $ * fc e k & a: 
ga ft #l a * ffl l , m m m m. m k * ^ * ^ y * a *i © & n * m a l , tu ie a * & k m l t 
a a: ft £ ^>^^y^*fcj|ZfTta;j!iE*ff*rEPip-e#5«t5Ji««i»s:E*u, m 

*WlcSilE«ff.SrPPJ|li-5e»S«*:*A.fc*illi* : fT?*)5. MP . ***?-y*Affl© .40 
[ 0 0 0 7 ] 

lfi#©#rF^a 1 (C£^T(4, « ft *t * ^ ^ y ?S|feI^T^5tft, 

r i tt-c § av»„ 

*fc, S#©WlfX» 2 ic^^Tfi, X > ^ ^ y ^ Aft ©?i5 B B B Srffl ^ 5 /jS , * ^ 
y^Aftt±a»»«frWfcft^fc»!>, K it tt ft tt fl » ft ^ c 
[ 0 0 0 8 ] 



(5) 



JP 2004-184522 A 2004. 7.2 



±fr*LTft5ftflSlHt«ri/7 FtSfgt, itne S ^ S ^ » ^ n « « ft t M £ * 
[ 0 0 0 9 ] 

Ltft5Sfli->7F¥g Ff g) ia 9 t'^t;v->7 ^ffoTl^ 

tvrfcflstf^tfbih.S. ttfc, iflJf*ftiaifcJ:5iKH, P0 4 (KDP) , 
NH 4 H 2 P0 4 ( A D P ) , LiNbOg, LiTaOg, G a A s , C d T e ft if % 

1 * « ft % ¥ » * ro*#ftWtt«rttfflbfc»^» H * T- & 3 0 

[0010] 

* fc , SU 1W Hf i8 t £ !K ®ft^aii]EfSirSaUfc**|fc^-t-^#Sft^mfe v fc(cH^SJR 

laBf^f-y^y^^L-ciiiftssiijjtswsta^u, ft * £ * 4 s & m , m « m m m £ o 

[001 1 ] 

It 15 a C M fb £ * 5 t° ^ -fe /v- i/ y Y % * ft m ft £ *u X *s t» , ^ <D % * T* ft „ 3t ¥ 3R Ht S 
[0012] 

e #Ht ± , ir] ± § s fc » , naE*iRiao«fli*ini{tE?!i$HfcSSfeffl«>Pi^© ! fr**s, se^ 
'ti x * y - ^ t © k , * us & 7 ^ - jv k t g 3E -j- s * ^ # * ia l , * fc » 7 ^ - ^ 

FttKi, ffi IE 3fc O X 3C C T * S -f Ji T ^ 5 ft fg © $t & j® m 9 - > £ M« 
r ri:, Iff*^^^^*^^, ii ft ft & 7 ^ - } v k # t , Sat-, SIS*itil 

[0013] 

It -C ts 0 , ±ieS**?-t«EW : *^SrM^*-C^5*S;wffit, jK -f ^ = ^ ^ , J±S« 
§J 5 9 7L 5 *5Cas*m S fix ^ 5 is , rojacJBV^tli, 3t^m^^fg»i-5fc*(^« 

[0014] 



(6) 



JP 2004-184522 A 2004. 7. 2 



JttlBBfc©|ID©3tB*t«ft4*T*^«A©3te*frflliR|**«fc«)K«**:^UT£E* 
[0015] 

W fF S: it 6 -C t± , S3tttOBE@*^-*SW WUffitfK^, «JESrfi]JD-f 5 r t tS**S£ 
ft * * T * B £ 7 h $ * 4 * 5£ * « 3f£ * ft T ^ 5 ^ , Jt»S*t4SWEt*ft«S 
H, gfa^ h#7y^t5f, W34<o#fFXiR60»'§'tlRiaoiaiJB/l5iiSS>5. 
[0016] 

l ] 

ttH ¥ 6 - 1 8 9 4 0 f&« (*2I, 11*5 1, 2, 810 0 0 4) 
[#fF*K 2 ] 

ftlf 9 - 1 3 3 9 0 4 f^f (131, t|0 0 17-0 0 19) 
[ 4* If * tt 3 ] 

t^| 2 9 3 9 8 2 6 ^^S | 4 - 5 I, 4 - 5 1 ) 

[#ff 3Cft 4 ] 

#if5-313116f&« (11*11, 111) 

[#fF« 5 ] 
#I¥B-3 24 3 2 0MS (|5I, $5B) 

[ WIFSiR 6 ] 

ttlTl 0-1 3 3 1 3 5 * 4fc # (13-41, 11 0 0 20~0 0 24) 

* * m m is r^-^h^^^ t-a = 7?f^oj , mmmim, b*h, as « , eh fa 

61flOi33H, p. 119-161 
[0017] 

± kI! L fc J: 5 K , f S © S f t* ii , #j£©1K£ft^/hi!ft£igofc3fc#MlR]ggTHt3teS& 
v-7 hSM^ + ^i-Mft-f-Sri^T^-f, 36 SS 7 b ft © ]« S M El o * 11 fa g 

£® x. X v> 5 . 

§ ffi a # ^ & i$ m e sb ft $ * , * £ m *r t r b& ¥ ft * * n \c a # ^ is £ s * 5 - 1 « 

, Jttttt«J|tft«fifc-C*aftt^*A'^7H6:WiBi:-r5ifc«rJ! 1 aLfc (#1 2 0 0 1 

-014321) D &%<D%&m\ft%*vmi&&&mx-bz> z. t^w * \> , mm± 

[0018] 

- © # » « ft as ? TMi, «ih z M©£»fcmj± (itif, mme) 

TffiJtJtSiHifH. ± ids L fc X 5 f- , 3te*s/7HtAM©a©afta**rWfflL 

# - £ M (C |» jh -f 3 fc fi , S-«SH2CRgt8:ii«fftLV». 
[0019] 

#5fcftttt, « S S « ff H £ W. + ix m h m 5 u m t Jt gj ft i? < IS £ "f 5 & S ^ 5 tfS 

, JKfisg^ t LT J± + # fc: JS fi it ffi ft O * * * 9- y t £ M "f 5 MS ft Sal 
(kLfcffJ!iil>/^\ 3B01# ©^WcDg*, %£«ft*?fl;jft#iR> 5 V>{3Mftft#S&f 

7 n»cf|!v^, % a « k e « as » * -r 5 * * a* *> 5 r. t z % m l . 

[0 0 2 0] 
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-«lr*ftJ■(r*sv^T?s^l^ : f^s*&-!iSil[ElR]UTv^5»^', MbIJI + jit-y y s? 

4 l it A a- r* a , a^r-yft^^ftt^is-e*!). * fc , a fl © 3£ ^ *p # T? (4 T -Y 
y -y^ r ft £ < ft m £ ft o fc 0 r ti ft , « ii 5^ © M e ft « f§ ^ a ii t ^ 5 m x 

t* ft & # ft * s& -> y h © n m & # s n t as -c £ * ^ 0 la ft m. m k ft a © x* & -f 5 . 

[ 0 0 2 1 ] 

l ^ o -c s it is w ffi B H a s & m v> a e ib ft si m m s m a * ^ k *s ^ t ft , m - * s ft *s m 

# ?g eJ5 © S «J ft , M££JM£LfeMftSS^[cJ;5M-y7- Mbfls©»»flsS:H5££ 
[ 0 0 2 2 ] 

I* * ^ l |E « © IS 51 X ft , m W ft - » © S « i » tt*«HIK***#i-fc*>*hnii'y 
yEft£ftt-*7^*yy^;yycft£M^t£ftMS£, tttt£flrt®ffi1B££iii£ 
¥^ft^ftK:M«#£Mt-5mMi£r#L, S*S#K3a»»t3e»S#©;fr|n]©SJ 

ft £ ^ ft £ T , iu»SS«II-©AMSc*f-f3, ^KM^e>©ffi#fM£M£33t 

t5. 
[ 0 0 2 3 ] 

»*3l2fcE*©IS8T*tt, W * ^ l K: IB * © ^ K ® M & ^ T , ml IS ffi A JS © J* $ 
ft * m 3 IS * © |g -e ft , S**i*fcl4 2tsa*©3fcK«3t3g^lc*i^-C, • « J?- n# 

If * xf 4 fc: IB m © # W T* ft , S*9iiiEia3 0V^fJii>loCiaiC3tBi*5Hft* 

, wisfflifeft , * j ^- * ?t ft y° y -7 - ©4> ft < 1 1 -*§:3ta -a-w^si t- ± o 

B S B S ft , WIE3tS^©B©ftSa**S8 0%iliT?fe5:t.*#»if.5„ 

[0 0 2 4 ] 

i**3K6tBE4fe©3SM-Ctt. !f:£«4*fcft5(ClB*©3feM3fe«^t-fe^T, fu IS M 
ft, * y ;t ho tf y Eft £ ft 1"* y ^yn«J*tfi«*^I^Hfc:^M 

ft Jft*l 7 fc«*<o*li-ctt, Bt*3C44fctt 5 ^iBikrojftBUB**^ fc*JVT, fflBffl^ 

ft , tfr is m & a ft © tfr is m « s t w- n ft * ft k $l m s # * w m u fc tn m -c , ^ * y ^ y ^ 

[ 0 0 2 5 ] 

lt#a8tt!iO*«T?a, If *^4 ^fcft 5 iilSgtWTfcS&MsSf^ tti^T. ttlSft^ 
ft, Sf^A'^^i'f y^CtifeStfigSt, *{ift»^B#tft^ft5*ft©E«S#^ 

M * ii 9 k is « © is w -e ft , m * « i /ivasB^f tL^iotiai©)tKi3tif 

V -1 T , Sfi IS ft H!t ft , ilttffe^S^iittlTft5:i?r#jStt5„ 
[ 0 0 2 6 ] 

m * « l 0(C|B*©3»WT?B:, ftjft :i S9 l^fSffi©?tlSfi) l £^Tj : -('ii>V' i T, W IE M ft ft , % 

s # ift t - o © r y j) o a A* ir * ^y £ © m y u- y ^ ^ - f - - ^ *, 5 a a v 5 ( * 9 ) 
ry y u - hSr*^-UTJKfift*nfc^t*rW»t-t*5. 

1* * * 1 1 £ is m © ^ t ft , t» * 3g 9 is « © % & ii 3t * * (c ti r , ntr is mm ft , m 
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[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

Pit # * l 3t|E«©|g^-ef4, »*«l4iai 2C^fn4>lofcSi«)3tBfi3t*f 
fc&^T, fffMMftgt^^©AiH-)t©M*ft£, MM*]£-XM±i-ML;fc 

[ 0 0 2 9 ] 

»*«14KBt(!)*flfll 1 BI*?ll3tK*©3ieKf«lRl*^l!:»V^T, tu M M IrJ 

© S ,f B B ft £1 # ft (4 l| - & £ * , R)tMfi^I£©1tMft^j^£©«(cft£J; 5 lc ffi 
t^ftT45: t^#f tt5„ 
[ 0 0 3 0 ] 

» * * 1 5 t IE « © « S -C (± , ft*^lft^Ll4©^T^^lofcfE«©*S&gft*^ 
[ 0 0 3 1 ] 

¥?Tft*fr^Mm#£M1-5*ffi*f£gBgL, gEg«IWfc**;a-hn tf y * IS ft £ ft 
^ ^ 7 ^ ^ ^ ^ ^ y ^ C ffi S: ^ ^ »r 16 ft ffi * S ^ ^ -T 3 3t K ® IrI.IB ^ © ® it ^ jfe *3 ^ 
T, MfEffiS / / UK y L, MiSMWiC^M^SiALT 

It * m i 7 e is m © % 93 -e t± s it*3Si6tfB«©?tig®r6]*^©gi3g*tett5^T, tu 

£ zm-StZft ? t^©Miafg B a B Ji©5iil^^5 8 0%£(lT-i5;^#lit5. 
[0 0 3 2 ] 

S*Sl 8Rieit©3&ffl-l?tt, ft * a 1 6 * fc tt 1 7^feic©3t^il[Rl*^©Mit*fe(- 

n * is i 9fcfi«o*HTtt, n * « i e^fcfti 7 iH ft © 3t s ft s i- © s> & * m t 
fc^t, Mia«f B ii^©tfria«tsffii:¥ffft^ft(-^««^^PnJptfc«ffiT, * * ^ 

it * « 2 0 tc ie a © % 93 ft , » * m 1 esfctti 7 ic ie m © * s& m ft * ^ © m m. ^ m k 

38 ^ T , ^7/M^fyKffi^tgS*T\ ft {ffi ft tH1^# t f£ II & 5 * ft © M 
[ 0 0 3 3 ] 

**PJ©lfi?f!(-^S£oT, *|&l3J-?:-«fflt-S*^iift*^©«i5gtS*»)ff{-oV^Tm?fJ 

ni 2H3t»«rRi3K ; f-©wfffi**s:WJc5%LfciaT?fc*. 
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^ y f c # a» e, ft 5 a m z * ft € ft * -r . 

, -f 7 * ^ y 9 ft if Sr ffi ^ 5 r * ffl * 5 ^ , *IRilittOt^SBIfSi>»* U\ X 
©J¥^ftM+/i m~ftmmOtO#fflV^6il5. 
[ 0 0 3 4 ] 

Ste 2 © « e ^ « s m. E r&i M 3 as m $ *t r ^ 5 . iiEiR)g3BSfiSii5i:»LTi 

ra^^-trSEBBlR], -t ft *> , * ^ * h o t° y ^ SB ft £ * 5 # ** ft fo if W M £ $ sft ft ^ 

# , m&Tjx?\sjm<DmKmfam*^7>%y-? i )>ym, s i o 2 s * k ft & 

[ 0 0 3 5 ] 10 

*»WT»#5*^*hcitrs'^ElflIi:tt, £;KiS(c#LT«i6#^©*tt;£|fa;is Steffi jc 
E ft *t * % * tf . * fc , ^^^^y^cftwi^USis^^tt^MS&i-fS^ft ( 

[0 0 3 6 ] 

f-- t LtBS|imii>E)ftmmliroS*tlfoi/ - h SE *f fe 5 ^ ft |K| S g © «[ & © *fe ^ 

» r ^ $ , m > ^ o a ft ir © & « , i t o ft if © s m m ® ft if & m ^ b ft § & , ^ * jg ^ 2 o 

!c i$ ft 7 J< ¥ S M M 5 ft ic ft , »EAJlJI*t|BIS*«>J|C*S:J*oAJ»->- h £ ffi 
[ 0 0 3 7 ] 

Hi 2tfttJ:9ff4U^«tLt, *^-*-fl5fl-fc4|| ifc'D, £ S 
v" - h U *f © m Tf. \Z J; 13 ft f B g ff ^ ft M £ $ ^ 5 „ LTStfiT'*^ t 

ft, *SE3tlf i^, If ©ftffl^#fe5VMi«f , 5 0°Cft 

^LW-*-*iO*CSa©fia«6ffl4r5iE!*1-5 B * S ^ « EE £ g! » f" 5 r i "C , M Jl 
© * ¥ * IrI m ■# ^ 3 *P £ ft 5 c 

b 1 3 ftH 1 2 1 lift %mmffij$<DM%mi-mx-& 3 . 30 
mm\cft^T$m- 4 temw? j >mm, 6itmn^m. 7 te^^-vzzft^ftm-t* 

4 fc: S ft ft) m '2 {t L fc * £E fit * PR 3D -f 5 J: 5 tc L T t, ft ^ . r © # fig t? ft , Yc & tf) IX ^ ffi 
^[C^LT^-ft7K¥m#^ff)Afl1-2>-t^stii*5 0 
[ 0 0 3 8 ] 

ft m , ^ > ^ ^ y ^ c ffi ^ m ric t g ft « as t m l t » » m w -r s „ r ^ ^ ^ ^ v ? m 
h h b j ft m ^ ^ © * m * is] ^ m « ( ^ ^ * ^ y ^ a ) t- sa m l t ft s « « m -c- & s „ r © 

± 5 ftftffifcgl L, _hlSJi ©S^^lRl t mim^T- ©**t*^l h &-m Lt 

^ 5 « B B B 4- r*>i^y^A*Bj , Sl^^li-f 1X^4^11^ r x * t f- y ^ c ffl 
j I !rl^^-C^^5 0 ^ t« ^ f- y i> C |a «£ 0 ft 5 MMsfa ft , - « W ^-ffi «ff *«« »lc V> 40 

[ 0 0 3 9 ] 

£ it , * 7 ;u ^ ^ ^ ^ 5, ^ c ffi R m m S S b b b ft g ft C ffi b b b ^ W 

[6] < . rtibro^T/v-^^^^y^cHi^ftSftB^ft, ^S,^*4^?-#3gt#L s r 

s^-^ *ssE5tii- 5 n t -?yt^m&tf®\m £ft%« *»*©^^^^ft, sii5 

i U T 3$ «f « S £ S: W \c t V % SS 11 |S] » ^ l © ^ ffl 4 ft o , K & If S ffi i, © $ lit 
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* 7 a- x ^ ^ ^ y ^ c 4i a * * ? f- v v a t§ ^ * v ffi b b b (c tt t r m * t k a ft js 

^ftK^LTffiffi^u^*ft^-|itof-ft£$ti5fc&, *>*^y*A*lJ;iJ>fc5 
[ 0 0 4 1] 

* * o h t° y ^ SB 1*3 ft 1" * ^ * =? y V C ft 1 9 ft 5 ffi ffi fl 5 t± , **S?=7Xffift ( 
ffi ffi ^ u- ^ * £ s S M ffi (c ¥ ff K SE ft U T ^ 5 tfc ffi ) £ t 5 # £■ fc Jt T , ffi ffi ^ -f u ^ 

* <D®ft&m®L1>*t>oMMti&3iVfc< < , ^ll#*ft©MST*^Mft;?7ft©0J« 
fr I" < , & g m # # ^ k ^ b « £ £ * 1" 5 . 

[ 0 0 4 2 ] 

S fc , ffiffi^^^^^-T^KftLT^S^-B-, M ft /c ft ft < g * ffi ffi 
*$r>fW*)iS»<tt#-t5ft:i&, *K«iBj*^©H«K:o^-CJ:Dffi«*«*s*»6>n 
Kii;^, $ ic , #51 J6 © jfcffi © J; 5 ft * * ^ h y * ffi ft <0 » tt , ft * ft *f 

m m & m m. s e a n k ft # § & s « ft < , S5SSiv^v^t^iLSi4t\ « a y w 

[ 0 0 4 3 ] 

w it , ffi a s * ic mm ft & 5 ^ m a « © M 4- 8s an l t e ft £tt * ft ± z * t> 
©-efcu, swsffi, MiEftn, ««ft aa±m l^mm t ft«© t 

[ 0 0 4 4 ] 

HI 4 11, HI 2t*Lft»«eHLTt**lSli:»l» : fOfl»*lSlt«S«K*L*: 
H T* & 5 . 

01 5 ft, i l 4©^l^fet#/J s SgLfcitoif^^fgSlt'&S, ic33V> 
f S aiJSS^?, C «: M a - V , d it ffi m S © W * , E fi « # 2f ft , P s IJ g f 

SI5}f 5 a © fg ^ J£ < m ^ X h 5 W «S ffi _h ttK *i ^ ft < ffi a» ti f « ^ « ffi T M ic 
m^X^sm + ZiULX^Z. * , « B B B ©g|g^ffiPs^^Sir-^LTfc5 D 
[ 0 0 4 5 ] 

tt#E©ft#^K^-T5i, HSBtKlHjLfcJKft^^BaW^ffi^aSBl 4 «> ffi . 
B l 5 oiKiCKfit5o ::fft, g % ft ffi # IE © S ^ ^ o v T « # e * ft i m a H B 

^^5 a O*tt^fflHfiiS:0^LT^5. £ r. X , Jfifii5ggf5|, gl 4b, 15 

[ 0 0 4 6 ] 

Sl6iiffift^?-©Eftttffit3tgS®ft©JSa&S*«Ji^^LfcE]-efo5 0 
Ml 7BH1 6Hid3V^TmJf*Sfe&*fc«tllS:«Afti;:*Lfcia-efc5. 
nsf H 1 33 v\ r , ^^LOfijt^fift^^icAW-rSKSfi*, Lltt«#?53-*ft©i§ 

S it ffi ft BS , ^ ^ ~ * - , Slttf »Ltfc5„ 1316, 1 7|i, tftfJlHl 4, 15 

ftfe«a»fc£fc»fffisi t u-c*sn-csa o , *ts*s*ft tc^ffl l t ^ s 0 

■ft i4 g ft t -r 5 * © oi ft * ft *ns l t , ii4, i siciFztLzmmfczyw&z-bti 

Z>„ * fc , *^Mft^^ll-*j-t-5A*t*tttt^®*-t:-fe5 0 ^Kf ?f;^A8.iB 

, ii * © s f B ^ ^ © * ffi £ ft it ¥ m l fc t © t -r s 0 

[ 0 0 4 7 ] 

^ ffi P s # IE ft b tf % fS ^ << U'^*tfB*±fcfll#tL.fc^ ; f-«c^iSiPU, ffi ffi S t LT» 
t.EI*Ji*lftK:«ftb-C, SSft«tbT«fg-t-S 0 

cffiob*^#3tas*¥it5im«ff&±T»(±, -r t t © ffi ffi ^ -r u ? $ m=i-jv y& e %m 
l, * * * a J ± fliJ « e -e««ufc*JB*f« t fts 0 t urfifflia* e> A*t Lfcac 
H M * ii ± « tn ¥ 7 h 1" 5 o r. " x , « B a 4fofitt*fiOlfTl^ne, M tt * ft 
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£ *t 5 ( W XL if , r^fg^^J & E * 3 ¥ £ , P198I1) „ 

S = [ (1/no) 2 - (1/ne) 2 ] s in (20) ■ d 

-r- [ 2 ((1/ne) 2 s i n z 6 + ( 1 / n o ) 2 c o s 2 0 ) ] Si 

[ 0 0 4 8 ] 

Plftlcgl 7 cd J; 5 inns'-. cdM® BE SrSfi LTiEffiS«'-©«flLd*fiPJP £ 

m s # ^ © u is # s # IE ft h u m n m ^ * * t± @ * r d m ® l , f ^«#t « m 3 # 0 

T-MLfcIfiffIiU|lt5„ Mt3ti U X £ « 2h & A If L fc E ft ffi % i± T W KW- 
[ 0 0 4 9 ] 

S*S5©J?^dSr*#<Lfc»-&*ir^t4, E ft £ Pfe ^ B 4 1" 5 « £ *> 5 . « 1 H © 
* * § < ft -5 t , MO*&M\zftZ\Zl£$Lfomfrh<D&mmMti&®<ti:<>X. * * 

[ 0 0 5 0 ] 

HI 8 tt^>^^y^Cftfc£(t5El«iJ^l6©«±SraWi-5*:Je)«?@T*)€.. 

flxtf, El 1 8 ( a ) © i 5 t , *SM*K*^T^^^^s'^Affi-l?H:iS-4*EElR| 

y^J|0*lflllPHl 8 (b) <D X "5 a ft T » 3tM£*C5*£^&3 D ^ CD ■ ^ * ~ X 
A ti W b a> ft , A # * <r> ? >v V % if M .ic ± 4 * > * f- y 9 1 HO EE * o £ ft ^ , * 

, in » ft k: tt *& — ft * 7 /m ^ ^ r y t c *i £ M -e t 5##tt , * JH M © »» * 

* ffc » ^K)B=73ftt'(cJ;oTtBl8 .(b) ©£5/iE^an;i:4Dtt*5i^^^ § 
[ 0 0 5 1 ] 

■BBlSjASfSinfcglS^TtiSSfi©^^ ^y^JP ft IK IB *s * » ^ ft IF 15 # CD A 

«w*^©ift*jBiie»isis4i-5iaja*wffiT, ^sft*i^^©Sii*w^^ftt'^ 
ttflfrffirfo***«fflr$««©BftK x^x *> n ft 5 # , * ^ * t ui 

fc»*fc tt, 8 0 % W_k, aillS»501p/mmK:*5tt5MTF (MM 

flf) ^ 8 0 % K ± , S M JB 3S 1 0 0 1 p / m m t S T M T F i s 5 0 % K 1 1 5 i 

[ 0 0 5 2 ] 

cDMircDtt^M-fS,, 
[ 0 0 5 3 ] 

^^^^cfficD^Itet°y^j:^^ ) »v^ss¥^^/W^c*^v ^ -r^garSl$■^^5 , b»^'fo 

[0 0 5 4 ] 
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M©flIftMte« B B B JS©!II/IK:rtM-r 5 fctb, *»W©3tKflllft* ; fCtt< f 
a>bft+*m8«03t«f|fSli«r#5t»lC, MI ©1)1 ^ t a mi> ?>i5 ,i m t itK 
ttf <R*t8:t*»ti ITV^S. fc L , l*lC|<LTUmmHTtt5, # 

(4 5 oicvai 0 0 vmSlC^, 

[ 0 0 5 5 ] 

r © <fc h n v ^ y ? c ffl © ® S! 'S f& tf B t- ft , ± 

3£ © «t ^fteSSi^g^f^i^s, - © t ?«!!#»©»'&€ £ Otiil ft 

w e> tt ft v> # , * 7 a- * ^ ^ ^ y t c >ig © fifi tr y ^ , # ^ 7 © fi-^aa ft if # 
|olRtttjKlloMV# 1 0 ju mKitifes: tas#4 l^^, n © J: 5 ft««H 

[ 0 0 5 6 ] 

mi 9t*t. 

mi 9 «m i 4, i 5 tmmiz%mmfam?ft<n'm&ft?<Dmmw:m%^Ltcmx°hz c 

[ 0 0 5 7 ] 

^7/^^ 9Tv9 C ffl © M i§ ^ fi? i t SUtl^aiTtt, [11 1 9 ( a ) © J; 5 ffi 

i§#^ — Kffifo It 5 o w ©*t«a»&tti&0>j£#BSW ± !9 *fi J§ IHJ T? ft in Sr E *s 20 

5t5i, f a^^SIl 4 (b) CCT^LftJ: Sia-^ttOfiSErtiCiB-atRfi 

L *& <5 0 r © B# , HI 9 (b) 0±5H:*ia!3lE|lfe1-5fi«i:&ig!)t[a*5Ltt»5 

fltt^^s ifsiy £fts„ ^©[HiMft©iift5 K^^vr B i©#ffiTii«w^»a^±i: 

5 k % 7L fe ft 5 . ^ffli, 819 ( c ) ©±5fc«ft#^#E»Mfc*9-fc«#lLfc*ft« 
k: SE ft £ ft 5 £5l5ftSBMiilt5. 
[ 0 0 5 8 ] 

r©£«3tefcSL£teaS£-fr5fcAic:. S M ft © K t J; 9 ffi fa B ft © ft < t - S © 

m , mi 9 (d) <D£5\z&m^z&®.&ib*<Dmteljfa*m-l3fafcMm-tZZk&G 

» T? S> 5 . Sf^?fl@fi*fi©aSl*SiLTft, MJfliffc©ffift#fttfifttt3r4 30 

[ 0 0 5 9 ] 

© « & g © ^ # a* s B H B « © a si t & l r m m l t ^ 5 « si 1 1- 5 r t -e & 5 . * s& * 

ft»#i#©^ B 1i5>^©®«4*ftfiPllb«#©*^i-ES^5*l^T*fe$^^, M^f o 

0 * ft £ #j » -r 5 & d ti , « « * m © ?t ^ w & m B H B s © it m m t= m l t , m it # © 
«» a* a m <o m m m k *r l t « #4 s * 5 * & t l t tt , iftE^ioyt-y^n, « a 

M * t* © it # ^ * 3 VMS v >\> it m ft m J: 5 tt. $s © £ ft if » jg $ 1? t 5 . 

[ 0 0 6 0 ] 40 

*%>w&~nb<DmmMZM®:i-'<< ft £ ftf- 1> ©-c- &> 5 0 aTci^tiLfe^^^ 

illl*SP^OllIIil^taP^t5fc&«*iI^*^»»fBIi;lT'fe5 a 
©ffi^Tfc 5 0 

Rimiim 1 8 5r ffi V ^ T t£ K L Fp^ II © ft i& £r @ fti £ L t> © ~C !9 , @ 1 ( a ) 54 jfc 5 

saas* 1 * < -ess** 6 a** * AftfciL-t^sifttt, mi (b> (imjt^T 

*S o T K h b b If 5 df- 7 7s * ? y V C m ^ L #t ffi £ * f „ 
[ 0 0 6 1 ] 

* * m & m -c tt m 1 © * o k , m&m 5 *>$^ a»5>jfc5, « « 50 
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flc © £ W \C m S W » £ £ fl 5 * X h Bk ^ „ r©i^«lt*t Lttt, #7^77^^ 
IS lv\ 

* fc , « A » ft * I' K # ^ W W ^ , ^'/HtS^fJ|)fULf;ttif, 2 ft © # 7 * S & 2 

, 2«csALti)fti\ m ft * u n a ffi # & 3 ^ fi = & jo * a # it r* « & a- ^ ^ k # & 

01 (a) ©i5Ctt^6!)SB^ttwav^^^f ?^ASffltlfflS^f»|f!)Sx^ ! !' 10 
^y**©*¥#ft*£ii:#flfc#-K:#tt;*;h,, * * y * ffi © * * ifi © E £ £tt 
£ S & 3 r i^s ( i 1 ^ So 
[ 0 0 6 2 ] 

;0ttli^^lt5,:K\ Ell (b) © X o XC * v /u x * V 1- v 9 C i= L ft 
%IBfRiS£tt^Sbfe5r i ^ tfi * 3 » r © s# © K # ^ # » & 3 W4 vWb $J © # * * !4 o 
. 5li%^t> 1 Oit%SSoil^iJS Ll\ ^ ft J; t> t> S !- 14 * * ^ ^ y 

Q x S H S ^ ^ * * t? © Bd ft £ # 3c 5£ffc £ tb , B6 m X NB © * £ £ K ih r- £ 5 „ 

[ 0 0 6 3 ] 20 

ii (a) © J: 5 + £ *« fcftfctt, H 

[ 0 0 6 4 ] 

Ltd, »^BflfeSJ©Mfc±!3fftfi£*ftS£trJfl^ar£:6Stfi*5. M£©H^, 

» A w w t it ^ ft a ?a m m -f - s & s fe s a* , a n # n § » # ffi e & & if © m * w tt * 

[ 0 0 6 5 ] 

*38S5©®2©3Ufe^ffi-eHc, ffl » 5 b ^ , * y -7 - £ fc J4 7 s w # JJ t - © '> < i t - 

-$K:«£#;©«^S4«^ «, iKy-v-^-^-V, = ft tc IB @ «f it © (4 jK y t - + y 
^-^ftifilf^*, rrT*f4MLTi£#^ffiS&£lif.£ 0 
[ 0 0 6 6 ] 

*• * w * 5 * ^ it ^ r - % m a ?i ^ & © sa it 2 s § s t- t> , m * ft ^ ia m s s tt * 
sK©iH^je<-C't5iv^5?ij^t>#s 0 
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3 „ ^^^^y^Affitt, * 7 A- * > * f- y 9 C m X 9 t> ffi M T* S*t , * * 9 * y 9 M 
fflfeg^^f^tSSBl^f Fft^'^oT-, K M £ * L ft 0 d © * ^ * ^ y 

^Affl©?SJt^T-fi£--f5riT*, HI (a) (D £ o be i% - % x * 9 y 9 S VtM e> <P 
fci§5^T-M£3§££-fr5~i^W*5 0 
[ 0 0 6 8 ] 

lI*fiTStt^7^^> ^f-y ? CfifcM-fS B# fc, ^^^^^IFslI 
b) © J: 5 fcEj*j£tt©*£aiB&Jfcia*5. -®i5C ^fy*^ ^fy^ CftoS^ 
tf* fdtj * 5 . 

fc fc L, , ^^^^■y^AftO«»TE|fi)*fea**>*!)fi<4^«cfi*J»'bfc*. * © £ 5 ft 
tf 8- fc *f t T il £ & fc X £ ft & S -C & 3 „ 
[ 0 0 6 9 ] 

s 3- ffi © * 7 ;v * * * y 9 c A © sa ft tt *■ ft ± $ * 5 * , ^mm <d m 4 <d mmmrn 
t h: , s& ft » fF b# t m m , m§)m\H<Dmmmb¥ftte%fafc£-mnw*WMLtzyin 

aSJit«iT?I#*ftS*8. - IK fc j& ft # » Sr ffi ^ * iS ft » ^ T* ti . JR S tf «• © 

ffi ft 0 © JS * ft ^ + ft fc Ffl fc £ t> ft ^ i 5 ft it & ft Jl & © a # £ EP * 1" 5 ~ t T , * 
7 frx* ? ? y 9 Cft<z>mW.&faittf[*l±ir& B 
[ 0 0 7 0 ] 

ft 5 tH „ 50H!i>blOKHia*OHi>84LW, rtli^M&JSM-eitMmj? 
'ft ft * » £ ^ L , «SlCilftJ:'#«4UL*5, r tl ± 9 fl5 Jl & » T? (i ffi ft # -f 

* £ < jg £ t- § -f , 12 ft ft J: © Sfc S £s ^ ft ^ 0 ftCttRWBfi©^^^^ A|4> 
& , y^CttttSftSlSlfiBt'>4!<it4A/-e, -T ft *> , i£ £P © 
« S 4r ffl U T , ±E©S««J!L*raiJPi-«ri:T?, *7 JVK * 9 *3- y 9 OfaX <DUWK% 

* % Sk ft.fc K±t5i t*(H*5„ 
[ 0 0 7 1 ] 

^ © a * © a * ft w fc a* -e ta ft # , *s ft 5> =f- © s 7^ ¥ # ^ ^ ^- # co s a ^ 4 *. 5 r 
iot, m B a B ^ ^ ^ if % h - * fc in o t is a -r 5 r t $ ft < ft 5 . -rft^-fc^^^^s/ 

^Jl^?«ftLTgar&]^Pi^ s «^-rsri^K-LhLT^5, tfflS'J^tLS 0 Kfc, fISM* 
tt sS* A «) « ft * ffl ^ C J4 , Si Jl ft © 7j< ¥ m Jf fc J: o T ft ft 5> ^ fc fi * fc IE ft S * 5 

» * ts % m < fc * » J: •) # * L . LfciSot, **^7/v^^^^^^cffi©iafttt^3 

i^siitfitt, st m w e ?s t? sa ft ^ m © « 7 ^ * * 9 =f- y 9 c m * - b# w fc » a 
•fartdsta*, Jtottm-eas^^fl-wfrM-frfiBft**© ^ t gBft^P(l©*v^lafttt 

[ 0 0 7 2 ] 

|2tt, it«fta#Wii4Sft5*ft©«:Mm#*PPJPLftdSfc^^T-a^^*5#^S: 
745:^0^ ©^ 5 ©BUT (4, * 7 / 9 f y 9 C ffl ^ ^ , ffi ^ -f - © fi ^ © jg 

a fc *5 r , siirtosssifff-e, * % if ft » ^ b# © m # *p * ft fc a s t- 5 * ft 
fc , - ^ ft fc E «K £ if- e ' ^^itfetftifi^Sft^ts:tt\ aft^^is-^ftfcS 

[212 (a) © £ 5 fc-f#ft fc^g|5*ffi 4 1 ft if & |g B 1" 3 ft ^ L T , it # Sj B# © « J* 
ftt^ft^^ftfcm^^PPAPLfc^ffiTa^-SJS^ff^^SrirT', 5tfift*ftiSft5 

* |r] fc « ft 5> * © Sf S ft ffl #4 * ft «r UK £ -T 3 e 
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12 (b) B^o^ife-efifenfc^Kaifiii*^ c-*ift©«fffra»itfct tow^ts-r- 
m x- h s „ 



12 ( b ) fflti^f)^ pp jp m # as s (e -r s t £ , is s w k *d s # # 0 k ft 5 # 4 - © 

t # » S*# J ? L ©?-A'h#lRlHt, ffi # * S ffl * £ a it -c 0 2 ( a ) ctlKI5, -t © 
VtMfrb, S K L fc # fc: M J£ L fc ^ A- h * ffl (c ffl < r t C & 5 ■ 1" ft fc> *> , *9E A # ^ © 
@fel|^t^St»S^4C5fcft, 3fe S& « ffl tt # W (c , ft £ £ ^ © h * ffl # g -f 
5B#, -*filK|Elte3Er|RiaS|WlPS^, M*ffl©^7^l'i5«MM*i^M£ 
tl 5 „ 

#t*<ft5fcv^5fflff«*r*r«E«i-5'^i*Jffi*5. £ £ ft ffl#4 £ ffl (3 - £ ffl 

L 7$> IS S X % ft ^ (73 -e , ft H £ ^ © K £ at © 0 i£ ft tt , K « £ ft ffl ft * ffl £ £ * f 5 

rnmwm t ft s „ 

[ 0 0 7 4 ] 

P H tr *3 ^ T , f?-g-5cl4i£ l ftt!fesK!W-£r^-t-. 

* fl§ ^ 5 . ft ji m # ^ & ft & t£ # » © y- yyyi*i«>ffc*^*!±iaT?tava, 
& 5 * y * f y ? cttotttt teas a t mm&&& v^ft ai** y v 

jSa-^gtans-fca-ttSftTv^Sfc*, &-KISffltt£gcM * -£5 r i aJffl**. £fc 
#r © ffi T ^ * 8 fi ffl a £ © * ft *s 65 Jt X t 5 „ 



±S*5fc»tII?*7f y^fl^StrtiJSS * It , * x h ft fl -C & 5 * 5 

;fc3£SJ3©S?-t;©M-e«:, ; ey-v-^ft a l'fr*&t~o©7-^ y n^;v*afi/ioisi;^f 

Vl'^'-i-lf-as&a, SHi^T^U l£ ft !3 ft bIj ttl v> t< ^ T ^ ]J u - h £ ^ * 

t5. ::?tt, W # £ ^ * T ft A ft ( y ^ ) 7^5 

ft * tt f ( y ^ ) 7? !) I/- F i Ltli, T IB (1) ffl±54W»Srl^«ii 

^5 Hi * 5 0 



[ 0 0 7 7 ] 

(1) * <K XftTkSI^Xtt^f ^S&SL, nlJOXIil ©ft^SL, 6IIA, 

[ 0 0 7 8 ] 
[ft 2 ] 



0 0 7 3 ] 



[ 0 0 7 5 ] 



[ 0 0 7 6 
[ft 1 I 
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-<Qr 

-<®r o -o <y 

<y -£> -@r 



(2) 



[ 0 0 7 9 ] 

mUl-4f)ll«L, Y 1 & Y 2 tt-t*lJPn»4»K, i£ 3t £ , - C H 2 CH 2 - 
, — C H 2 O - , — O C H 2 — , - COO-, -OCO-, - C = C - , - C H = C H - 
, - C F = C F - , - ( C H z ) 4 -, -CH 2 CH 2 CH 2 0-, - O C H 2 C H 3 C 
H 2 - s - CH = CH-CH 2 CH 2 - , - CH 2 CH 2 - CH=CH-^iL, Y 3 it 

- O - , - C O O - , -OCO-£r*U, a£±tFb|j:l-2 0©lf ?rSt ( 
jfSLV^IHTil, T IE » #f it (3) <D3:yte%<Dtffoifbfr5 a 

[0 0 8 0 ] 

lit 3 ] 

F 



CH 2 =CHC00 (CH 2 ) 3 0 H^-^^- 0 <CH 2 ) 3 0G0GH=GH 2 (3) 



[ 0 0 8 1 ] 

n v> J; 5 * «t £ & ( * * ) r^y ^-MJl^t5t^?fc3cSlliI&f)lL, MS 
«r tg t£ m a © * -c h , ¥? ^ ^ ^ h n t g %s&m & ± % < , EiBj^^ft^ji^iSiiijiJS^tt 

[ 0 0 8 2 ] 

f l/J/x^-f-fcfltSltlttT? 9 V ~ K * fc tt ffi H 14 J< * T ^ 9 U - h £ ^ * t" 
5 . r r T* (± , W # £ *T^B H stt ( * 9 ) 7^ !i l^- b iSffitS. J^u ^ 

M tt ( * * ) w-FiLttt, T IB w - K £C (4) ©J; 5 4tfff*fflv^;HS 

„ 

[ 0 0 8 3 ] 
[ft 4 ] 



CH =CXC00(CH 2 ) a 0 -(a)- Yl -^^Y 2 ^{cy Y 3 ~ Z (4) 



[ 0 0 8 4 ] 

(4) a; + , z tt zK * J5 ^ , ^B-y^m*. '>r;s, Riifti~2 o©r/v^;H 

XHt*i*JS?-Jft2^2 0©TA'^ = ^3£fc*b, * © flfi © IB ^- Ht (1) ST?*LfclB^4 
13 C JE m X' & 6 . 

fft LV^jt LTii, TfB©«3t5£ (5) ©£54t©i s fetft^l6 0 
[ 0 0 8 5 ] 
lit 5 ] 



40 
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CH 2 =CHC00 (GH 2 ) 6 0 -^)-<V>- c 3 H 7 (5) 



( 0 0 8 6 ] 

fi#»iSJtK«i*l!t^'t<, IB ft « ffi © £ £ ft 5a * H it ft ffj IS © © , ffi H © & m m # 
ic M -T 5 Jfi W. t) tf'bZ < & # tt <o £ ft it >P ^ t ^ 5 ft jft ^ & 5 . 01 A. tf > * 9 A< * > ^ 
^ y ? c ffi £ ^ fig «r m 4 ifc is © 4» T"b , #K^^b«ie3B^*as/hS<, E^SJtttt 
J*«ttI^#J6Ste#tt0«*fcfc*#-fc-ti:5;:£T?, SB [6] tt £ fS tt fr ± L fc 3fc IS ffi 10 

[ 0 0 8 7 ] 

**W©^9©3gffilfH:, * 7 -7 - ^ , »*#ftfclo©T^3o-<A'**'>'a£o|ll|(;:, 

>^i>^x^-^-^s4g^^ B H B tt ( 7! * ) r^yi>-h£*a^ri-5 0 m & tt ( * * ) 

y->— hfcL.Ttt,-TE© — iR* (6) ©± 5 4#I^fflv^^H5tl]*5 0 
[ 0 0 8 8 ] 
[ ft 6 ] 




20 



[ 0 0 8 9 ] 

(6) :* * «> # ib -§■ « (4) xtid^Lfcia^-t^c^^T-fes, 

-iKSC (6) fc*5^T, XJiTkSflSST-^itL, n!±0£«L, 6lfASt)!C|j:^ 
[ 0 0 9 0 ] 

*fc, £&i£&£LV^J£LTTfa£>MS; (7) (8) ©.fcSfcfciDjPibtf&ftS. 30 

* fc , :nboSiift^K{,si\ « x. if (7) t (s) t5o"a*»<j<5ja#ufc 

[ 0 0 9 1 ] 
[ft 7 ] 

CH 2 =CHC00 C 3 H 7 <7) 



[ 0 0 9 2 ] 
[ft 8 ] 



CH 2 =CHC00 -@-C=C -@- C 5 H, , (8) 



[ 0 0 9 3 ] 

KftM^SSftMttitKM^trow, M © £ te IM^t » 3 K K ^ *b it K » 'h £ 
< , £ « tt © & ft # '> fc n t ^ 5 fU £ & 5 . ffl x. (f > *?yrV*>*^y*c*HfcJt?j*RT 
SB * t* t , UlcSfiSStt t Mtt^SS^ffi^ i *& * £ -fr 5 n i gEftttir 
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[ 0 0 9 4 ] 

4»-troBlJ&»?>S&9©jSJ£Ji£ffiT?fi, 3fc & <E> AS IpJ # IfK 1" & t> *> « JJ- NP * ft £ ^ <D 
fffl^flfc^frfcffiifc^lRK »ttjlHB3fe©^*S3tliS0Ml6]4rSlt, r ^ ic S 3S L it m M 

[ 0 0 9 5 ] 

, «ft*rtJc*»»t5«ffO*lftiESi-5*mtlttJ&-*-S***lfiia«y¥JS:*Ktt5. e 

* {1 % <D m ft -e t> , « ft # * © «M i 5 * $ M im # ffi & # tt * ^ 3t ^ # & * y ^t5w 
[ 0 0 9 6 ] 

RBBKi*SV^-C»«F*9H:4*|R|S/7hS«, lOttJBlOftttWlRjJK^, 1 1 ft 2 # CD 1 

g IS , 1 2Sf 2©i^lfiif ^f^f jX/Tf. 
#*91©ffS 1 lClftflS:05CS<3^TR!flt5. MMsMft, Iff » L & * % I* M 

-a-fcltrfegg-CfeS,, P?3te&<gftS^©Ht-ttfliIftffilH]te^&t LT02^01«fi«^ 

& a, t* & 3 , B6?tt, ^ ^ - f - - , EiRj«&iftt*»ur*>5. 

[ 0 0 9 7 ] 

»l,|(f23flfiKflllft#^10, 1 2 14 , #*©liS4 1 4i'i5*#l&^*!p|^ii:S§ 
* T-ft i!ff#lRjfcMH:Eai3*i.T*s?K ~fLfe©Ml$Mft§i?^M^{Iftffi0MJ£t 
UT1/2RJHR1 1 £ jx-c V^ 5 . r^Trit, m#li^*lRl ^ ttS LtV^8ffl*H 

1/2SIS1 1 it a St ffi JK $ ft T ^ 5 £ ft « ^ ffi ft 7 ^ IV A * if pI U % m (O © * * CO 

s^iffltn. * fc * y -r * h * -7 f- y ^ (KSTNieets) ft -t ^ * ffl ^ t , 

Mffi£[Elij££-ti:5i t dti 5fc -5 o 
[ 0 0 9 8 ] 

?-10K:j8V^T«lftftatt&*2*|p|Ll, L2©^1*fti&>©#SS£&;fcfc, 1 / 2 « ft 

(D*2#g&[B[6]* : fl2T'«|Rj£2tt* L ltt±T2*flL 1 1, LI 2©V^f*li»0* 
BftiO, Sfc. L2UT2*flL21, L 2 2 O^f )H4»OftKt t Si iK ± 9 , 

ig*t LT4*fim^ft;& s io©tta&«:ffl3::£(;:fc5. 

i^ji^^9o° nitesnfcwsrH^u-c^aas, 9 o ° titf, jr i * ss 

St LttSK 
[ 0 0 9 9 ] 

U 6 (2 4 * ft ^ 7 HSgcOlMS)©-«*^-r^^ ? V ^ ^ ^ - K-fc§„ 

Be (a) ftmi3tsseft*^-«^t!)^-Y?>^, @6 (b) &m 2 itmmfami-<Dmwi 

b«:--#|R]*fr!?fc:l|ift»iKL-C^<. 
[0100] 
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07 i$%mffifom?i m^itm&m^mw<DMmm-?h?>, 

^X, 2 4 tt If M * * * t LtoSaiiSI'^;v, 2 6 Ht»» u^X* 2 6 il * ^ J) 
- V , 2 7 (4 5fe m K 7 >f ^ , 2 8 M M ft ^ ^ CD K 7 ^ 7* £IK 2 9 ii * SI B ft ¥ 

a , 3 o ? * 4 2r ft 7 Mto K7-<^a*-t*i- ! e*i.*i-. 

# » w © n 1 2 omi&MWi&m 7 icm^^xmrn-fz, * n % mi fi , htm^sm--© 

SiSMIr/Tt. B 7 K J3 v» T , 2|S:S7i/'ftti:E?iJlfc3tSLED7>/2 l/j^fc^^ 

L T © M U V X 2 5 m II (C E IS £ n T ^ 5 . 10 
[0101] 

aiiss H B B ^^/v 2 4iggw>x2 5 toiw©3tifi±tH:K'^-fe^^7 h m=t- 1 Ltl 

lt5 4*|(ili/7h»i2 9iS^ft*ftT*3!3 < K 7 ^ 3 O CglftSftT^S. r © 

J:5ft***!Rl¥a2 9HT, KfifeLfcJ;5^4*|Ri^7 FSE^iSfflv^ns. 

[0102] 

3tSK7^^S2 7 T* ftl #P $ ti T 3t M 3l-*»f,Scffl$iHfcflSll3t«, ft « 2 2 c J: ■ 0 ® 
-{b£ft;fcj£ffl#ifc!3, 3 > x > f" f V X 2 3ia« a B a K?-f^»2 8 T* M W % M 2 

i t^«tt$j^*^Tiiisis^*^2 4 £ fig m i~ 5 . i©iaiss^^^2 a -e 

X 2 5 7?fc7c£n*^ y->2 6±tfif $jl5„ 
[0103] 

* % m n # S 2 9 |: i 9 H|7 - ;v K 3r „ 8* F^W ^ M L ft M © f- 7* 7 ^ - ;v F © 
3fe » © ffi fat J® £ "C , **te**ri"& Lfc:RlB©llfc'<*->fr»*£tf 3 - i 1 ?, Sil 
gy % £ * A> 2 4©M»tti©Wfil«±§f§LTil^1-5 0 r © i; 5(-*ggfi§ft^&2 9 

ias->7 us, aifi*i/<*A'2 4 <d m m © e $i * ft tc » l t 2 « © w <s it « & f? 

b » tr v ^ <n 1 / 2 tc r s $ n 3 0 ->7 MOSCt, S1S$ B V^^2 

4 *■ s a -t- 5 a « m # & v y M»f itiiEtsr b m «- ± m m m & w m * -r 

[0104] 30 

;og, Mfilft^J£2 9iL-C, ituM! t fc&S?J&©M© X 54*«|Rj*^Srfflv^TV^ 
3 w -e , 7t©*Uffl^*£fai:£-fr, Jtj|g©AfifSritap1-5^i:*<, ft H * K 3 < S & 
K0Bft*!Hftt§5. * « ft M £ , SMEglIft*?-iR:*5i7§««*r4, 4iri 
5«#B3JP*|6]&tJsm#3a^{=«t9fT5rt-C, jg IsO * tr * * ^ f 7 hfijSSfS#3Jl,&# 

[0105] 

(mmm 1 ) 

@8H[3tK«lfll^ : J L ©Sif^Sr?fc|gi-5fc»©l*Raia*r^'t-0t?&S o 
PHlcts^TfSF^l' fig-fe;^ 3 1 fiW. ft fil til M<D 9. U&Zti? tiTF -to 

f ^ lmm»if7^IS©SItI*6 0 OAffl^^thnlf y^ElRlISislilfc. J¥ 40 
^ 8 O ^ m , Ml. Omra, 1 ^ 1 2 mm(Z)7;M tl'>" H^^"t"f tl 

i c mmt 45 £ 5 ic**»sripff tciB*LfcH s © ± 5 Jta*^ 1 • 

5SC(CrUlEro3ta^lBi&M*l«fia5t, (7) S , *3 ± t>* (8) * T* * L fc ft 4 * £ # * 

5 OSMTo^feftSf&tfBttT^ y U- - h II JtSc ft 1 fi S % i ?S M S 14 ffi b h b res 1 0 2 

9 j (fyVl) 9 9 ft 3 ^ffSttSslMte ^iiS Lfc„ 

[0106] 

^t^i' £ ss 1* ffi tt « ft « ^ * s- *Sj s o °c \z. m m u fc ft fig -e , st/n' k ittt « 
*fija»*SEA Lfc. rw-fe/ufc, ^h b b^ ^ ^ ^ y $ A ft *m-f u&t. t , 

^^■y^AfflOSttK^ltt*«r»«fUfc*4 6 OmJ/cm 2 ©Sli^»SrJIBStUfc. Z <D 50 



(20) 



JP 2004-184522 A 2004. 7. 2 



»*tttt*-fe/i'«:»fc. « * *t 4 % 4ic/^u*^;x:^l/-*£iSii7>:7°£^bft5M 
31«SL, ^lli«)iLfc„ 
[0107] 

* m ^ © ft ® . ^o^^etpjs^w^afja^icfcMtssftJiwa/x^-^^sr^s 

THt*^**fSfiJlK:*ttT?fe5^i:t*Btf*fc B ^cDftffiT'fi^S^^cDfvUh^ip] 
[0108] 

1® 3 l &ttffitt 4, 4(c±3kv, l h z ©Jg?gtt*E ftM lfci:5, a 

;^3-^*c + ?iFiiottii!j:T*iflK:iHiTtiif7 ^Lfc. mmm<Dnm v 

iD20ftifeofc„ 

[0109] 

S IS St St i ! 1 0 0 1 p/mmOSfiStCffl^tSlPi^Slimftffl^^^^^ ~ > ft 

£ ffi & l!B BH L , ^coSii*^@8^^i-geicia^aAA.fc3tKflirS]«^i ^ILTSI 
L fc 0 3£ M ft * ^ 1 trSfPS^ari^^^^^^-^Offifi-SS^^ h L fc £ 5 M 

£ ^ 5 D z: © *s -7 h mm^zmumtf z mm&% * 7 -easrs - tt\ ^ss^? ni 

* © Jft * # M & JE L fc , * * 3 l a» tt « *t 4 , 4C±3kV, l 2 0Hz©JE«l 
JEEfcfl]*nLfejls&, 0 5 0 0 7 ^^/1) ft fr 

■>7Hli7 fl m 1 tO#il!:lt«(S*»IIBlma e ct*9, S JB ± 

[0110] 

r © a ff ft 8 m m m m -e ff o -c t> ss ^ m © ge irj ft ffi t £ -ft a jl e. ^ ^ o fc . * * , 11 

co * > / af- 7 ft ft 5 £ L T iS H JB © IB ft ft flg K £ ft ft M b *t * o fc „ L fc ^ 0 T , % 

[0111] 

(ttttfl 1 ) 

Ili^^-t-W7/V?V- h ff^ ft 6 5 nmtiifeU, « ft ft T * V f ~ bfflfife 

it fcsio29j (f ^yi) ftffli^fcs^, 3 y * 3 -ymfei- i 5 ©«m 

A ft ft 2 5 JS T* o fc . m it £ # * 7 fc i 5 90 £ t? 14 , v- 7 h ft (4 9 m ra , <D & » fc ® 
-rSJSMPslltO. 8 m s e c T* (9 , Hffl 1PII* ^ 7 h i i SlSStt L 1 0 

n © a ff ft s at m ii ft -e o fc t r 5 , * a n % © ffi n a * fc m & & & « &e «s a ± u fc . 

£ © ft ft -e , Ilot>/t7S:i!)ILfcir5, 6 S §M S fife * L fc . r £D ft (4 ffi 
Jt n SL *s a ^ t fc „ 

r©*^ft8 o°c*T-afiLTH^3-r5^t-e, sjjH©eisjtt©&^tt*fcR-*--fc« ! 

t? f fc ^ , S3£Lfc3t»flllftl*^H:#bjx,ia;«>o*:. 
[0112] 
( H * « 2 ) 

PI « K t T ffi A -fe ^ ft ff fig L „ ftilOf»»6 5Mmtt£Lt„ 

Ttf © m £• M ^SU ft i m fiSE t , ( 3 ) 5£ t ^ L fc ft # © ffi H e? r ^ y u - Ml ^ 

% 0 . 5li%i, ^ « ffi b b b r c S 2 0 0 5 J (f y7l) 9 9. 5li%4>b45 

[0113] 

3S*^i:aiBS«tt« B 9 a SLA tt ft ft 8 0 °C k: m L fc ft tt t* , 33 * > K: R € ffi g B B fej* « 
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£ £ A LfCo :ot;HDtiMt± 2 0 0 OV, 2 0 0Hz©£SttI±£fl1#PL;t;l£ffiT? 
ft £P L )fc <t ;i 5 , ^7^^^^y^ffi^^ J r7^^7!^^5'^Cffi'--«^^?a*iS{f-C'ffi 
l6ia^tJ:5esas-«f(if|l:JS4Lfcis, ft * t IB ft tt # 0 « L fc . -toft, £ £ * T* ft 

|t6 0mJ/cm ! ©f^|?;|MLf;. * © 8 * 3J T* # it L , l^^gjftll 
ElRlSSBISttffiA-fe^, -t-*43*>3EBfi3fc*^ l Sr^fc. " © % K ® IrJ * ^ «r H 8 £ m + 

[01 14] 

t -e« « l fc t r 5 , + * m t n m © m & # * £> apt « m $ ft ft „ u fc # o -c , « m * t 10 

lHzT*SS'>7Kfc. I*iO»*vyXONAli:, ft A © M * t > +*fit« 
[0115] 

^ £ lib £ * 3 ^ i r* ^ ^ ^ ~ ^ © B ^ ~> 7 Hfci5KSSS*i5. -o->7 b 

Uc„ liJ^iiat+SkV, 1 20Hz©)£ Jg.jfi tt EE £ M L ft ^ b , i^iiS*^ 20 
7ti5I* (^f^«| 4 0 5 0 0 7 V-A/#) £ It o ^ 6 , ^7M(±7^m 
, tO»BtSt5JS«^SHilin3 e cTffe5. Iffl £ Pli* 7 M i 1 Ife t tt 
£ ij* L fc . 
[0116] 

o) * t * 1- -ft £■ » co j: 5 ft , ft a +4 ^ r ^ y ^ - Mt -a- #j £ m ^ l it £ , 3Rt£« 

6 „ * - -C , IHiWc^l^ g^«i?-^MM>**<, M 0 M « ft 5 
SfllSSfStt*Jt««UB^« A»ffta^*S r t T", £/Httfcj£#a£*:»« Loo, E 

[01 17] 

:©H«8HF a 1Ilt!roTt, ft f B JI © IB ft tuc M S3 jl b ft ft d> o „ * , SB 
»)©^V/;t7££&9jILTt>, ft A JI © ffi ft M ft !3 JL t ft ft ?> o fc 0 L o T 

, 3fe»*iRHb^Kt>*ftftir*j*<, ft s l jt » « iei * ^ a* # e> n fc . 

[0118] 

( it m m 2 ) 

ft A a A ft t fflt « Sr PP *P L ft o fc K * 14 , * JS M 2 £ H flt fc L fc . llfl2C*| 
!4 SB ft '14 £ s S ^ fc & , tftnmiz, * y * ^ y * fl * 7 A- * ;* * f- y 9 C ft ^ (73 

„ ^©tIt)fel^^lToTt, Efta5£Lftfcii:£^fi7>s@£{li£ftTL£5fc£, M 40 
3- ^ J: 5 ffi # * fig © m * ft t> ft o fc o 

[01 19] 

(Sffi^J 3 ) 

* % 0!| 1 l^ltil ft ^ -fe ^ ^ ft fife b fc „ m A Jl © J¥ 2* fi 6 5/ 1 ml;iSLt 0 

* jr © * a wi teffl 1 s * as t ( 5 > scicjj*Lfcfl:^*o«*ttT^y^-hajs 
ftiltrot, iitttll rcsi 0 2 4 j i^yvM) 9 9lf%i^451iltt 
HilIfiEft^ii L/C cs 1 02 4i4¥#T-t,EfittiitktWa< 1 *SI«U^t 

I 0 1 2 0] 

s£ -fe i & R « tt ft A a fife ft 8 0 °C |c AP St L fc « ffi T , ?S -fe /u t » R « tt ft A M % 50 
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~t? /ft £P ltgilT*#}i L ^ itf#^££teSi«Ilfa3aK®*fe*(l-fe/i'£#fc. 

[0121] 

« It # © fi! T* , r^^KffilRj^^WflSbMJScrt^teV^-CSESSOa^^^-^ftSr^fi 

tt 3fc 3* tt # iK & g Sit-efe 5 r t ?Sr*i8T? £ fc c &sc, «Si>f)tstc±3 k v, 

lHzT*tt«^7Hfc ( fi^t©^!feWyX«NAlt, ?g « © #f * i , 10 
[0122] 

m M m l t m It , lP8# Bdmfto^x^^-y^Iii^SJL, ^ © 5i il ft £ H 
5i tT-7^^/^->©fit#i'7 Hfc± 5 Jl5. :©!/7 S- © SI ^- £ H » 

± 3 k V , 1 2 OHz63ffi»*mffi«rSDPb**tfe, MSS*^7ia5li 

(M^«S 4 0 5 0 0 7 ^A/#) ^ffofcira, '>7Hft7 (1 m 1 ^ © ^ » (;: 
»-*-5*K#l*nBfa 1 . 5 m s e c T th 9 , SffllPlIf 1^77 H i IllSf tt^$ Lfc 

20 

[0123] 

(5) * tc * -T fls -a- 4fe © ± 5 4 , * ? ^ y x V ~ & ? D \s- h 4k&<fa 

& A & l fc « ^ , « $ M © m b b b * y ^ - £ j# J* -r 5 fc * , ?s £, m © SB ft £ ib © a * a ft 

« ^ © ^ « fi '> & v> „ * m ft «a o i 5 i£ e ft g & ft ^ tt k ft a ^ s £ u m t m. $ 

So 

[0124] 

, * SS H ft Sb f£ lc <b * ^ # « < , *£Lfc3teB*fo**#»&nfc. 

[0125] 

( it m m 3 ) 

m & « r ^ y v - h #1 $ m k x 5 £ # ^ g s ^ m £ ± * k. l * a> o t a & t± , it«3 t 
r © ® ^ & a s# m m m -vn o fc £ - 6 , t i««»«ii^^f ^^eis^i^tt. 

■e t fc ^ , s 3£ l it % m m ft m * a # t ti & a> o „ 

[0126] 

mmm 4 > 

^bhc3o^t^^-3 2 2 (onm%*T a 

mmtz^-t £ ? km 2 <ommtt 4" , 4 - * »t fc & ^ « , sttwitHHtst^i' 

ftKH9t*-r3lfi»«lfilS*ftM*, i2(Otlljtt4" , 4" fCf52©«j»3 2*»fe2 0 

0 V / m m <D \K M M # & W M L fc *t X' Wi # ^ 3t * # fr o . t » ft , » # #j T* » Jfc t 50 



(23) 



JP 2004-184522 A 2004. 7. 2 



# tt . ft » « ft K » ffl © * » i: S fc 5 ;£ T? fc 9, I 2 ?f ^ c 

ft © « «e as # # -c m & # ^ ^ m m m <o u m k m m l tt & m x us # ? s s ft 3 ^ t ^ 5 

[0127] 

mm &^T, 3 3 , 3 4 {3 35tt*^(±l§i^^n^n^1-„ 

z-bcDt-tZo fetch, m&mm\tnmtt 4 •■ , 4" (cii@#£^it&^©T-, i2©i 

|32li>H,t8<, 10 

Hio (a) ft , 3tefcflgft**ifcB9fc*Lfc*W3ifcJ:oT0r£©**;6Sj4»rte>ft 
, SSft^^AJie — (ce«L-CV^5*t«Sr3S-fHT*5. 110 ( b ) 14 * # <D K Ss B# {C ii 
£ ft £ ffi £ £ © SB ?ij SL ti fc t f © tig £ * 1" El T? fe 5 . 

[0128] 

*«*©V-1P-36L 0 SrMffi 3 3&aL-Cia<7>JbT#lR]©fi3feL 1 t LT^filR)*^ 
1 A It £ # 5 . A It * L l©«3t*|Rjt36«|R]^^iwiIlfi)*|BiAS-ifc-r5J;5^Eg 
U , l©tl^cx=nyv©l)tl3 4lrSait5. U10 (a) Jc * -f J: 5 20 

Mffi Ku 1^ i icBff 3£©**asa»tt ft fc j» -e fi * ft i& fii ft *§ i ©Wil^a* 

L 1 ' ft S © fi ft f£ 3 4 £ M L & ^ 0 - * , 810 (b) K * 1" J: 5 ti: , ft M ft Si 
. l K:3S>(te>*L5©lii^Kfe-f5i:t©ji«ttttllBt?H:, * A # ^ © BE JrI SL tt T ^ 3 it i6 
M ffi t> & ft T , M ft L 2 ft St SL ft i * 9 , «©<Bft*34«:»*l,-CtiiT<5«iIifc:fi 
efcfijte^fofctf-t-SttL 3^±C5„ rfflltltffiT^fcf L 3©&S£HtP H 1£ft#sl±! 

^3 ji ai * st sl © .st ft * m m & m m -t % r t # & * 5 . 

[0129] 

il 0C^t«I^lI^ 1 t^^t, Illl31*t|ltlS4, 4t± 2 0 0 0 

v, 1 0 0HzO^r#Stffi^R]JPL, il £ £ o fc i r 3 , *SEttfc3fc*SLK.fc3li;h, 30 

jtL3©tWlEftl OmV, IJljtOlttMttlms e effcofc. ^ © I? » £ f$ T" 

oytm-yy h (om^tmw.m 1 t m m , hpsm s 5 n m & <d * # /< # ~ > % mm & b 

JB W L , -?T©igii3teSrig9{c^Lfc3fc8&^|Rl^^S:iiUTg««SW-#i^»«*J< 7fll 
[0130] 

Ell lttMft©/^-^©M©«l^£^1-E]-efe5 0 

^tllOfif 3 6 ai>b, ^1,43 6 b^I4Lt|2©fil3 6 c^fftLfc. £ fc 

» t> US n K y hatb|5Kia^F7^ hA<*«£ftfc. U fc o T , tl # ^ © £ 40 

[0131] 

{ tt e « 4 ) 

v^T, |^#&iigfti5:iL©fflj££fi : ofc 0 Sftft©^£b11I±tt2 0mV, 2ilftft©4&tb[$ 
ROtil. 5 m s e c T h o fc 0 4 fc , PI P^roillS^KII* ^ 7 fig Lf; i : 5 

« 3te » sl ^ # r -s ^ , a»n*©»*f*MttifciRWffi<^ nm±m®mmx' h z> trnm 50 



(24) 



JP 2004-184522 A 2004. 7. 2 



L fc. 

[0132] 

(mmm 5 > 

B5CifiC4*l!f7F8IftMU El 7 M « S It « 75 ig g £ M L fc 0 &>T 

* 1" ft ft M O ^ L fc ft ^ t m -f 5 . ll*S«?24HttfiO. 90fXGA 
(1024X768 FyH O *' y •> ) ^ y t F T*| 7 ^ F^^/^ffl^fc, Pf * t° y 

fiilSttflll S^mtfeS, B#©BiP*fift50%-e*5 o S fc, WM^*f 

#5 #1 T? (4 , *I 2 1 i LTRGBHfiWL EDmrffil\ ± IS CD — #c CD jfi Ji ^ <D B 

K is — >r V is -t JV A & U m LTV^5 0 
[0133] 

* ft III $1 "C (4 , ISt^©7 k-AJISi!45 6 t° ^ -fc /V ~y 7 M- 4 £ 4 f£ <D W * 
it^^fcfe, t^7^ KjaiII±4(g©-2 4 0 H z it5o -ocDf-:/;7U-A|*|£ 

* 3 fi£fc#«-F6fci!>, #6fc#j£ UfcW^^ 7 2 0 H z -egj&A.5. 
W®fi«**^2 4©#^,CDlii«CD*^^-r S ^ y H -g- 1? * -C , ^SLfcfiOLEDJtl 

JtKfilRl^^iroS^S^ttllJSWltRS-e&S. * fc , ^S»SI77^S^ ft 
**fo*? : l©»£#**ai:RC2 5t;fc:fc5J:5fcffltfl,;fc. 
[0134] 20 

ftEgfiiRi^^^ 2 laffl ^, Ait«^i i 1 o , wjtws:* 2 ^egon*]*? 1 

2Hfc„ s^©SM®S7>fV40*[pi.dSilSEL-, W{£rt^Sf^2 4rom^tf)SB?iJ;frft 
fc-ftr5J:5t-EllUfc. *ftJfe«T*(4HM^|if 2 4 <D-m& 7 -f V ^fr-ft* ©ffl 
*T3tiSfEti«iftiB3fT?&9, ^cD«*ft^f|--^!&lIft;Sfl OcDjtMft^fti-St 

S&flSMf 1 0©AltEffl!H-«**|6]^ffl^S£ LTMM«i£(tfc 0 
[0135] 

Ht, If l , ^23tK0lRj^^©KH:fflJfeffilHlte*^l l ' £ l£ it fc , fi ft Bo @ * f 
11' (4, 2 ft<D $ 7 *m%L ( 3 c m X 4 c m , J? £ 3 m m ) _k *° U 5 F » <D K ft W 
»t^tfy3-H, fiO, 1 fun^BE^lI^I^Ufc. #7^SS©7=-*ftii, 30 

L fc o Z <D ± ;U'<D $ \z , m S * M * tt ^ 5E co ^ -7 y 7 M sb £ 7J -f 7 ^ # £ S fi # L fc 
tf»t#ffTTffiA L, » ©Etffl ^ 9 0 m ft £Hfc T NSel-fe/^^i Lfc D 

[0136] 

r to ^ /Mc ft fl S & t£ ft ~c v ^ % v ;fc , I^SSfBfeSf n' KT«t5. * fc 
^S^SSfi^Jlf 1 0, l 2ro7^iiSIStoii[*SrSS±t5, 10 
i>e>tmtUfc3te«fli*iii:fll*ia(E*^l l ' ©Altiliro^fc'i'^jSffiliP-Sc'tSiSIc: 
, 2o03ft*flil*a^«©]lllti*^T*E»Lfc. fil ft E E! ?!f f 1 1 ' 

if 1 0a»&©tti*tJfi<BflS*iiii*9 0 it @ IE L . Sjl2ft&flfi!n]?!f^l 2cofi^*^ir-|fc 40 
tS. Il^KI^lif 1 0, ffi ft ffi HHg S f 1 1 ' , i23tSfilSJlfl 2*^45* 

mm mm 2 9^iM*if2 4©i8tsfit. 

[0137] 

i o, i 2 & m m 7 r >■ r° m 2 5 °c k m I- , & m mm J- 1 o , % 2 

St-53gMflJi<0«;i±£±3kV (¥tSIftt± 3 0 0 V/mm) , JI] St «fc £ 1 2 0 H 
z £ L , 2feco3tSg{i^*f^AMt5«^Kcoffiti^gl6-e^Lfc4 5 (c 9 OSf Ht 
, 4#fafcH*->:7h^3J:Mc8&Sl*^S>^£&3£Lfc 0 ~ <D IE » S IE T* ft ft 7 

t^*i4S9 ti m X', l/2II^fclt@*^i,7 h US*^jl5. 

[0138] 

IftS^if 2 4l;t*t5t7"7^-^FIIH 2 4 0 HzT't^ix:5;iT\ & ft 50 
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2#|R|fcA*Mt±©B**#«-2«te*ffiLfc7 l" - A « * 6 0 H z <J5Pftt#S*T?# 

ft*^- 10,12 ©fftx^MliiS l m s e ctfcD, # ft 3t SI ffl 3b * b ft fc . S 

[0139] 

(JfcKfll 5 ) 

SS fii ft » ^ 1 t LTSIIgl 0 p m CO y ^ * ^^f-;^ B UMa5lE*l^i 

, l i Nbo 3 (oasws^^ig^^^-frfcs^^ffi^Lfc^^fiUjfews tmm^Ltc 

2ffl<z>ftj&fift|i^l0, 1 2?rffl^^t 1 MoMfcSiSflsilHl^&ffiftlJISIlE*^! 
1 * Sr R 17 It . 5fe M ft « 1 0 4 12tSf|,7T^?»25TCt»#L, 3t ffi ft S^T- 1 
0, 1 2S:f if5SijSElEOSE«r± 1 OV, SifilS* 1 2 0 H z t L, 2 #: O ft g§ 
M ft * 1 0 , 1 2tiMt5ffifS©tti^90lf felt, 4*|RjjcB#'>7hi-5Jt 

[0140] 

*l5*S»r©3effiiilflJ^^10 % 1 2©JfrfSlBl 5ms e cffc^ 1 2 OHzCl 

a«»n:rijEi£T?*fta»ofc a ^^t, jtsfifiSfio, i 2^6oh z t-iil 1 h 

ftfTPi? 2 4Cg/7t5t^7^-^KIft*l 20Hzft*ftti:if, fftffi 2 
*lftlCAaMtJi©|i[*ft!flS#2f»^*ffifLfc7V-A^jSE«[3 OH z©W**«**Tf#fc 

[0141] 

I % K © S& * ] 

SSHS:JS^fc*^^tfy? SB ft *• ft f 3- 7 * % * 9 7 y 9 cn<Dm&Mt * 

^Ttumsaft's: t as* * < ft a . 

[ 0 ffi w ffi * ft ffi W ) 

[H4]3t^®ft*^-©Alt?tWfi**ft*#^co*^^SSij-t-5^®^#^53 f £iS{l 

[05] )£8(i^llf 0»^^ttia54*^^7 b^mco«^^fftPJ1-5fcfe©aB& 

[06] 4 7? ft ~> 7 H^«CO^»)CO-«^^^-?-Y5>^^^-h-efc?» 0 
[07] % ft fill*]*? frfflV^fcffta*8i©ftKHf*5. 

[09]^2rosffi^^#^5jtsgii^*^^ffl^fc*ssfflft«e^*-r0T&5 o 
[0io] *s&{Bft*?-cDSii^cD^f±i^E^^'r«ie0-efo5o 
[0i i] M^c9^*-^cDM<©#^£^i-0-e;fc3 a 

[01 2] 3tfSS^]lf ©lfffi^IS«C^Lfcat-&5 0 

[ 0 1 3 ] SiSSSiiSofli^tHTibS, 

[014] 01 2 £ jj% L fc m J$ tc H L T « 77 ft i ffi A » ^ <?> « & * ft £ & * ft I- * L fc 

[015] 0 1 4 OKIi> & f#^Se L fc £ § M0 Tffc 5 . 

[0i 6] mM,ftT<Dmfawmtftmmfa<Dmmzm^tf)^^L±m-v-hz> a 



(26) 



JP 2004-184522 A 2004. 7. 2 



[HI 8] ^^^f-y^Ctl[c*JtJ5Elfl]>:BS«)«^S:l!iW-t5*i»©0t?*)a o 

[mi 9] mi 4 , i5t[g]«^3tgsgpS]*^rt©s H B B ^^-»«#4«ffi^^Lfcm-efe5 
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1 , 10, 12 MM*^ 

2 Sffi 

3 SIEISJK 

4 'Bg 

5 m&m 

7 * 

8 I8S3tfi 

9 4*[r1V7 h£t 
11 2^<D1$IS' 
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